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(54) PROSTAGLANDIN DERIVATIVE 

(5 7) Abstract: 

PURPOSE: To obtain a prostaglandin (PG) derivative having excellent 
characteristics as an intraocular pressure-lowering agent, and 
eliminated or remarkably reduced in side effects such as transient 
intraocular pressure elevation. 

CONSTITUTION: An intraocular pressure-lowering agent contains a 
PG derivative of the formula (R1 is H, 1-10C alkyi; R2 is 3-1 00 
cycloalkyi, 4-1 1C cycloalkylmethyl. methyl-substituted 3-1 OC 
cycloalkyi, aryloxy, 5-1 OC branched alkyi, 5-1 OC branched alkenyl; X 
is α or β-substitutent halogen) or its salt, e.g. 
3-oxa-9-deoxy-9&beta:-chloro-1 6,1 7,1 8,1 9,20-pentanor-1 5-cyclohep1 
PGFl α-methyl ester as an active ingredient. The compound of 
the formula wherein R1 is the group excluding H is new. The 
compound is effective for the treatments of various diseases and 
syndromes requiring the lowering of the intraocular pressure. 
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9-Haloprostaglandin derivs . of formula (I) are new: Rl = 1-lOC alkyl; R2 
3-lOC cycloalkyl opt. substd. by methyl, 4-llC cycloalkylmethyl , acryloxy 
or 5- IOC branched alkyl, alkenyl or alkynyl; X = halo, attached at alpha 
or beta position. 

USE - (I) are useful as an opthalmlc drug to reduce ocular tension. 

ADVANTAGE - (I) have high activity with suppressed side effects and 
lower toxicity. 
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y^D tVur>'U=i— (6 2. 4ml){C^^?L. 
p - hyW:^^;^/^.-^:^®^^!; ( 1 9 6 mg, 0. 

7 7mmo 1) ^ttlx.. ^i§.-e 1 6 Npraffii^ L^o Sit 



?K{c--^if>'2 0 0ml >^^Dx. ^fnMW7Ki^5J:tF^fa 

:^i®*T^«c?^^. mm\^x'^htitimm^^>]) ^ 

i^g?nif^/u=8 : 1) XmmLX3-yt^V--i e. 1 
7, 18. 19. 2 0-^V^/yU- 1 5-v'^D-^:/ 
^/U-13, 1 4 -e^^xfc Kn-PGEi ><^/Uin>^ 

11, 1 5 - t'-X ( t -y^yUv?;^ ^yuix y /UJi 
— 7^/U) 4. 79 g (7. 6 9mmol) ^l^fZo 
[0 0 2 51 ^H-NMR (CDC l 3, 2 0 0MHz) 
5ppm;0. 07 (s. 3H). 0. 09 (s. 3 
H), 0. 10 (s, 3H), 0. 12 (s, 3H), 
0. 89 (s. 18H) , 1. 19-1. 90 (m, 1 
9H). 2. 16-2. 27 (m, IH), 2. 17 
(dd. J = 18. 2, 7. IHz, IH), 2. 67 
(ddd, J = 18. 2. 6. 6, 1. 2Hz. 1 
H). 2. 70 (ddd. J = 9. 3. 6. 6, 1. 4 
Hz. IH), 3. 52 (t, J = 6. 5Hz. 2 
H). 3. 76 (s. 3H). 4. 07 (s, 2H). 
4. 16 (dd, J=5. 2, 1. 4Hz, 1 H) , 
4. 2 2-4. 3 4 (m. 1 H) o 
IR(neat) :2 9 3 0, 2 8 5 7, 2 2 3 5, 1 
748, 1 4 6 3, 1 3 6 2, 1 2 5 3, 1 2 0 7, 1 
1 4 1. 1 08 7, 1 00 6, 94 0, 8 8 3. 8 3 
9.778,671 cm'»o 

[0 0 2 61 (3) (2) Xmzit-^m {4. 79g, 
7 . 6 9 mm o I ) <D^^ y —/U (77. 0ml) mm 

^ot:ici«&*pu yi<imit^i7m^D^M^ (o. 8 3o 

g, 15. 3 8mmol) ^M^. I 5^mmW\^tio 
tK^ADx.. AcOEt (50ml) {crtttUL. #^>H 

xmi^Ltz^i^. ^m. mmi^tzo n^titzm^^^^i^ 

>':AcOEt = 8 : 1) {CTlfSiiL. 3-:^=aei^-l 
6. 17. 18. 19, 2 0 — /U- 1 5 -i/^ 
ci^>^^/U-13. 1 4 — v^T^t Kn-PGFi a ^ 
^/Hii;;^'r/u 11, l 5 — fcf ;^ ( t -y^yUv^p* ^/U 
-> y r-/W) 1. 8 3g (2. 9 3mmol).*3 
<tT/3-;r=^f— 1 6, 17, 18, 19, 20— <V 
5-v'^J'D^y^/U-l 3, 1 4-v?xt K 
c2-PGFii5 p^^/UaL;^^"/!^ 11. 1 5 - If :^ 

( t - y'^f'/Ui^^i ^/i- V y /uic— r/u-) 1 . 7 8 g 

(2. 8 Smmo I ) ^t#fCo 

[00 2 71 3-:^^"!^-16, 17. 18. 19. 2 

0-^V^//U- 1 5-v':J' D^^f^yu- 13, 14- 
v^-T^t Kn-PGFi a 7< f^y^^;^^^/^ 11. 15 
-fcT-X ( t -y^/U-v^^f ^yUi^y /W^— -r/u) 
>H-NMR (CDCI3. 2 00MHz) 6ppm; 
0. 07 (s. 3H) , 0. 09 (s. 3 H) . 0. 1 
0 (s. 3H). 0. 11 (s. 3H). 0. 88 
(s. 9H) . 0. 89 (s. 9H) . 1. 18-2. 



(9) 
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0 2 (m. 2 2H) , 2, 4 1-2. 5 0 (m. 1 
H). 3. 54 (t. J = 6. 4Hz. 2 H) , 3, 
76 (s, 3H). 4. 05-4. 19 (m. 2H). 
4. 08 (s. 2H), 4. 21-4. 30 (m, 1 

H) o 

IR (neat) :3523, 2929. 2857, 2 
2 3 0, 1 7 5 8, 1 74 6. 1 4 6 3, 1 3 6 1. 1 
2 5 2. 1 2 1 1, 1 1 4 0. 1 0 8 3, 1 0 0 6. 9 
39, 884, 838. 778. 669 cm'^o 
[0 0 2 81 3-;^-^i^-16, 17. 18, 19, 2 

0 — y /U— 1 5 -v-^ u^^^jv- 13. 14 — 
v?7^t Ko-PGFi i3 :^^f\^^7s'T)\^ 11. 15 

>H-NMR (CDC13. 2OOMH2) 6ppm; 

0. 07(s. 6H), 0. 08 (s. 3H). 0. 1 

1 (s. 3H). 0. 88 (s. 9H). 0. 89 
(s. 9H) . 1. 21-2. 03 (m. 2 2 H) . 

2. 23 (ddd, J = 9. 3, 6. 2, 1. 6H2. 
IH). 3. 54 (t, J = 6. 2Hz. 2H). 3. 
75 (s. 3H), 3. 93-4. 06 (m, IH), 
4. 08 (s. 2H), 4. 15 (dd. J=5. 4, 

1. 6Hz. IH), 4. 16-4. 26 (m, 1 
H) o 

IR (neat) :3468. 2929, 2857, 2 

2 3 2. 1 7 5 8. 1 7 4 6, 1 4 6 3, 1 3 6 1, 1 

2 5 3. 1 2 1 2, 1 1 3 8, 1 08 3, 1 0 0 6, 8 

3 8. 7 7 8, 6 7 2 c m-> o 

[0 0 2 9] (4) (3) ■C•^fc3-;^-^i^- 1 6, 1 
7, 18, 19, 2 O-^^/^J'y/l— 1 5-^^;^ n^>^ 
^/U-13, 1 4 -i^T^fc Kd-PGFi a ^ 
:^'r)\^ 11, 1 5-h:';^ ( t -^^yUv^^ f^-zui/ li 
oi— r/U) (1. 7 8g. 2. 8 5mmo I ) COt'y 
>- (18. 1ml) ^fKlC0*CfC"C;^i5^:x:^/^3jx=:/U^ 
nyK(0. 66ml. 8. 5 mm o 1 ) €r*Dx. ^iS. 

tc#iaLfc^. 2B#rBia^$Lys:o z.<nmm\^^v^r).- 

y^/Wr^'^^r^A:^^ p y K (1 5 . 8 g, 5 7. Om 
mo 1 ) O h/Uoi^SfR (14. 2ml) ^^TL. 4 5 

(M^^^;-^^1^>' : AcOE t=) : 1 ) (CT^t®! 

3-;*-=¥-y— 9-'r;*-:¥v'-9 /3-i:^DD-i 6, 
17, 18, 19, .2 O-^V^y/i— 1 5-v^:5^n^ 
>^^yu-13. 1 4-v^xt Kn-PGFi a ^ f^/U 
11. 15-t:';^ ( t -:/^/uv^7<^>'Uv'y 
yuin— -r/U) 1. 34 g (2. 0 8 mm o 1 ) ^t#fCo 

to 0 3 0] > H-NMR (CDC I 3, 2 0 0MHz) 
6ppm;0. 07 (s, 6H), 0. 08 (s. 3 
H). 0. 10 (s, 3H). 0. 87 (s. 9H). 
0. 89 (s. 9H) . 1. 11-1. 91 (m, 19 



H) . 1. 96-2. 18 (m. 3 H) . 2. 28 (d 
dd. J = 8. 8. 4. 7. 1. 6Hz, 1 H) . 3. 
54 (t. J = 6. 4Hz, 2H), 3. 76 (s, 3 
H) . 3. 96 (q, J=7. 7Hz. 1 H) . 4. 0 

8 (s. 2H) , 4. 15 (dd, J=5. 3, 1. 6 
Hz. IH) . 4. 17-4. 2 9 (m, 1 H) » 
IR(neat) :2 9 2 9, 2 8 5 7, 2 2 3 1, 1 
7 6 1, 1 4 6 2. 1 3 6 2, 1 2 5 4, 1 2 0 6. 1 
1 4 2. 1 0 84. 1 0 0 6, 9 4 0, 8 3 8, 7 7 

8 , 6 7 0 c m-> o 

[0 0 3 1] P^IC (3) rWc3-^^f— 1 6. 1 
7. 18, 19. 2 O-^ViJ'/zU- 1 5-i^i5^D-v.:/ 

^/I^-IS. 1 4-v;^-r t Ko-PGFi 0 
>^7^/u 11. 15-fc:';^ ( t -y^^yuv^y ^/uvyyi- 
:3^— r/l^) ^.^V\ 3-;r^-y--9-x;?h=^'>-9 a- 
^nc2-l6. 17, 18. 19. 20-^>^^//U- 

1 5->'^n--^:/^/U- 13, 1 4-:^^^ t: Kn-PG 
Fia :^^fVzsL7sy'}V 11, 1 5 - tf ;^ ( t 

iH-NMR (CDCI3. 2 00MHz) 6 p p m ; 
0. 06 (s. 3H) , 0. 08 (s. 3 H) , 0. 0 

9 (s, 3H), 0. 10 (s, 3H), 0. 88 
(s, 9H). 0. 89 (s. 9H). l. 18-1. 

93 (m. 20H) , 2. 02 (ddd, J = 15. 
3, 3. 5, 1. 6Hz. IH), 2. 55 (ddd. 
J = 15. 3, 8. 8, 6. 4Hz, 1 H) , 2. 68 

(ddd, J = ll. 5, 6. 6. 1. 3Hz, 1 
H) , 3. 4 6-3. 6 0 (m, 2 H) . 3. 7 6 

(s. 3H), 4. 08 (s. 2H), 4. 10-4, 
26 (m. IH). 4. 17 (dd, J = 5. 2, 1. 
6Hz. IH). 4. 26-4. 38 (m. IH), 
IR(neat) :2 9 2 9. 2 8 5 7, 2 2 3 1. 1 
761, 1742. 1472.1462, 1387. 1 
3 6 1. 1 2 5 3. 1 2 0 7, 1 1 4 1, 1 0 8 7. 1 
0 0 7. 9 4 0. 8 8 7, 8 3 8. 7 7 8. 6 6 9. 6 

2 6 c m'^ o 

[00 3 21 (5) (4) t?#/c3-:#-^'y— 9-7^^ 
^v— 9 iS-iJ^na-l 6, 17, 18. 19, 20- 
^^-^y/U- 1 5-v'^ 0^:7^5^/^- 13, 1 4-v^-r 
tKo-PGFia ^^iV:3^7sy-J\^ 11. 1 5 - 

( t -y^/U'v^y^/ui/y/i'^ii— 7^/u) (1, 34 

g. 2. 0 8mmo 1 ) <7)r-fe K::^ h y/u (6 9. 4m 

I) ^x.'QyvVcimmimwL (7. 8m d 

f^^ic^/u (2 0 0ml) -m^mm^m^ V ^ ^if^ 
mm (3 0 0ml) ^{zmwLf£t-hm^^fm. tk®^ 
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0 : 1) {cX^^mi^X3-:t^-^-9-y^:t^i^-9 
^— :^Da— 16, 17, 18. 19. 20—^>^y 
/U— 1 5 — a^y^/U— 13. 14 — v^-r t: Kci — 
PGFia p^^/I^^^t'/U Wb-o-^l) 800mg 

( 2 . 0 7 mm o 1 ) ^t#fCo 

[0 0 3 3] ^H-NMR (CDC 1 3. 2 0 0MHz) 
a p p m ; 1 . 18-2. 38 (m, 2 3 H) . 3 . 4 

8- 3. 62 (m, 2H) , 3. 76 (s, 3 H) , 
3. 88-4. 03 (m, IH) . 4. 08 (s. 2 
H) . 4. 21 (dd. J = 5. 3. 1. 8Hz. 1 
H) . 4. 2 9-4. 4 2 (m, 1 H) o 

IR (neat) :3 4.01. 2926, 2857. 2 
2 3 3, 1 7 5 6. 1 4 4 1, 1 2 8 1, 1 2 1 7. 1 
140.1049.706 cm-^o 
10 0 3 4] mm\:i (4) X-mfz3-Jt^'^-9-v'^ 
=arv^- 9 a-i?' n n- 1 6. 17, 18. 19. 20- 
^l^^ J 1 5-e^^ci^7^^/U- 13. 1 A—i/'T 
tKci-PGFia :^^?V^'7.'t?V 11. 1 5 - 1* 
;^ ( t -y^/Uv^;<^>^Uv^y /U^— ■T'/U) 3- 
:?h^1^-9-'r;*-^'>-9 a-:^^cin-l 6, 17, 1 
8. 19. 2 0 -^V^^y/l'- 1 5 -i/i^ n^-v^^y^W- 
13. 1 4 -v^T^fc Ko-PGFi o 

>H-NMR (CDC 13, 3 0 0MHz) 6 p pm ; 
1. 2 0-2, 0 3 (m. 20H) . 2. 14 (d d 
d, J = 15. 7, 3. 1, 1. 2Hz, IH), 2. 
62 (ddd. J = 15. 7. 8. 7, 5. 7Hz. 1 
H). 2. 73 (ddd. J = ll. 8. 6. 2. 2. 
OHz, IH), 3. 48-3. 62 (m, 2H). 

3. 76 (s. 3H) , 4. 08 (s. 2H) , 4. 1 

9- 4. 30 (m, IH) . 4. 22 (dd. J = 5. 

4. 2. OHz, IH), 4. 35-4, 43 (m, 1 
H) « 

IR(neat) :3 4 1 1. 2 9 2 8, 2 8 5 8. 2 
2 3 6, 1 7 5 6. 1 4 4 0. 1 2 7 9. 1 2 1 6. 1 
139. 1017, 707, 623 cm-^o 
[003 5] (6) (5) t?#:fc3-:^dei^-9-7^:^^ 
^v^-9 i3-^nin- 1 6, 17, 18, 19, 20- 

1 5 -i^^ cz^:/^/u- i 3. i 4 - v^t^ 

fc Kc-PGFi a ;;«^/Uai;^-ryU (2 5 Omg, 
0. 603mol)C0^^5^y —JV (20. 1ml) -tK 
(2. Oml)g?KtC. :?j^K{ky • iTkSl^ (1 

2 6mg, 3. Olmmol) **D;t. ^fa-C2^Wrfi 

1 NJ^®^ (4ml) , x/l^ (4 0 0ml) ^^P;t:^c 

fX^ti^J^^^^-^V^yy^— (Mll^iK ; Ac OE t) 
tC ct LT 3 -Tt^-^- 9 -7^^^ v— 9 i3 - ^ D 
n-16. 17, 18. 19, 2 0 =V^//U-15 



n^^f^/U— 13, 1 4-v^-rt: Kd-PGFi 
a ({tl-g-^ 2) 218mg (0. 544 mm o I ) ^ 

[0 0 3 6] >H-NMR (CDCla, 200MHz) 
6ppm;l. 16-1. 96 (m, 19 H), 2. 0 
5-2. 3 9 (m. 4H) , 3. 4 9-3. 6 7 (m, 
2H) . 3. 96 (q, J = 7. 3Hz. 1 H) , 4. 
10 (s. 2H), 4. 25 (dd, J = 5. 3, 1. 
8Hz, IH), 4. 36 (q. J=6. 4Hz, 1 
H) , 

IR (neat) :3392, 2927, 2858, 2 
235. 1737, 144 5. 1230, 1135, 1 

0 4 9 , 6 8 1 c m-i o 

[00 3 7] ( 5 ) -CW^t 3 -Hr^^- 9 —r t}- 

^>--9 a-iJ^no-l 6, 17, 18, 19, 20- 
J fV- 1 5 -i^^ u^y^jV— 13. 1 4-v^'r 
t Kn-PGFi a p< ^/U^iy^-r/U^ffiV^ 3 
-9— r:^^v— 9 a-iJ^cru- 1 6, 17. 18, 1 
9. 2 0-^>'i5^yv'U'- 1 5-v'^D^:/5^yU-l 3, 

1 4-':^-r Ko-PGFi a$:^#yho 
^H-NMR (CDC 1 3, 3 0 0MHz) 6ppm; 
1. 15-2. 01 (m. 20 H). 2. 15 (dd 
d, J = 15. 8. 3. 0. 1. IHz. IH), 2. 
63 (ddd. J = 15. 8. 8. 6, 5. 6Hz, 1 
H), 2. 73 (ddd. J = ll. 8. 6. 2. 2. 
OHz, IH), 3. 50-3. 68 (m. 2H). 
4. 05 (d, J = 16. 7Hz. 1 H) . 4. 14 

(d, J = 16. 7Hz. IH), 4. 22-4. 30 
(m, IH), 4. 27 (dd, J = 5. 3, 2. OH 
z, IH) , 4. 3 7-4. 4 3 (m. 1 H) o 
IR(neat) :3 4 0 6. 2 9 2 7, 2 8 5 9. 2 

2 3 5, 1 7 3 3, 1 4 6 0, 1 2 1 8, 1 1 3 3, 1 
015.757.668 cm'^o 

[0 0 38] HjK^J 2 

3-;r^'t^-9-7^:?f-=arv— 9 iS-iJ^on- 1 6. 1 
7, 18. 19, 2 0— O-^y/U-l 5-v'i5^u-<V 
^/U-13. 1 4-i^f^fc Kn-PGFi a. 3 
1^- 9 9 a -iJ' n a- 1 6. 17, 18. 
19, 2 0-^1^^ / A — 1 5->'^^n^>-^yu- 1 
3, 1 A-i^fyi Kn-PGFi a. *5 

(1) (3S) -3- ( t -y^^/uv^p^^yuv^n:^^.^) 
-Z-'^y^ x2^y^)vyu/<''\-^:y(r>^t>^\z. (3 

(1) ^I^^lCUr (3R. 4R) -2-p<^l^>'-3 
- [ (3* S) -3' - (t-y^/Uv^^T^'^/l'-^D^ 
v^) -3' -v-iJ^ n^V^yUy^ny^- 1 ' -^nyU] - 

1 -5^:^^:#)^Co 



(11) 
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[00 3 9] ^H-NMR (CDCls, 2OOMH2) 
6ppm;0. 09 (s. 3H). 0. 10 (s. 6 
H) . 0. 1 3. (s . 3H) 

0. 89 (s, 9H) , 0. 90 (s, 9H) , 1. 1 
8-1. 8 0 (m, 8H) , 2. 0 6-2. 2 4 (m, 
IH) , 2. 32 (dd, J = 17. 9, 7. 3Hz, 
IH) , 2. 72 (dd, J = 17. 9, 6. 4Hz, 
IH), 3. 48-3. 57 (m, IH). 4. 16- 
4. 31(m. 2H). 5. 54 (dd, J = 2. 6, 



0. 7Hz, IH) 
0. 7Hz, IH) 

1 R (n e a t ) : 

2 3 4, 1 7 3 4, 
3.8 8. 1 3 6 2, 



, 6. 14 (dd, J = 2. 9, 

295 5, 2931, 285 8, 2 

1646, 1473. 1463, 1 

125 5. 1222. 109 9. 8 



38,778.671 cm-»o 

[0 0 4 0] (2) (1) x*m:Lit^^^m\^\ mn^ 
(2) tmm\c{.x3-:^^-^-'i6. 1 

7. 18, 19, 2 0-^>^//V- 1 5-v^^P-<V 

^yU-13, 1 4-v^'r Kn-PGEi 

'T'yU 11, 15-b*>^ ( t -T/^/Uv^T^^/Uixy/^^x 

»H-NMR (CDCI3, 2 00MHz) 6 p p m ; 

0. 08 (s. 3H), 0. 09 (s, 3H). 0. 1 
1 (S..3H). 0. 12 (s. 3H). 0. 88 

(s. 9H), 0. 89 (s. 9H), 1. 15-1. 
9 0 (m, 14H) , 2. 0 5-2. 2 6 (m. 3 
H). 2. 65(ddd. J = 10. 1 . 6. 5, 

1. 2Hz, IH), 2. 67-2. 75 (m, 1 

H) , 3. 52 (t, J=6. 3Hz. 2 H) . 3. 7 
6 (s, 3H) , 4. 07 (s. 2H) . 4. 18 (d 
d, J = 6. 8, 1. 4Hz. IH), 4. 23-4. 
3 3 (m, 1 H) o 

IR(neat) :2 9 5 3. 2 8 5 9, 2 2 3 5, 1 
74 7. 1 4 7 3, 1 4 6 3, 1 4 3 9, 1 3 6 2. 1 
3 2 7, 1 2 5 5, 1 2 0 7, 1 1 4 2. 1 1 0 1. 1 

00 6, 9 4 0, 8 8 6. 8 3 9, 7 7 9. 6 7 1 c 

[0041] (3) (2) xmf:iit^^^m\^\ ms^ 
tc^JS^ji (3) <^l^«{cLr3-^^-^^- 1 6, i 

7, 18, 19, 20— ^i^^y^'l — 15-->^^^> 
^/U-13, 1 4 t Kn- PG Fi a > f^yum 
J^X/U 11, 1 5-fcr>^ (t-y^yu-v^^f^/^i/y/U 
xyu) , :fcJ:t;«3-;?h=3e-y— 1 6, 17, 18, 1 
9, 2 0— 1 5-v'^n-i>'^>ru-l 3, 

1 4 -v^T^t Ko-PGFi i3 1 

1 , 1 5 - t'x^ ( t -yf^yui^p* y /uni— r/u) 

[0 0 4 2] 3 -7f-:^if- 1 6. 17. 18. 19. 2 
O-^^^ //U- 1 5->^oy<:y^/U- 13,1 4- 
b Kn-PGFi a ?i "^/UiJ^^^T/i^ 11, 15 



174 6, 1473, 
1361. 1254. 



100 6. 94 0, 83 



^H-NMR (CDC 1 3, 2 0 0MHz) 6 p p m ; . 
0. 08 (s, 3H) , 0. 09 (s, 3 H) . 0. 1 
0 (s, 6H), 0. 88 (s. 9H), 0. 89 
(s. 9H) , 1. 2 1-2. 2 5 (m, 1 8 H) , 
2. 40-2. 49 (m, IH), 3. 54 (t, J = 
6. 6Hz. 2H), 3. 76 (s, 3H), 4. 0 
6-4. 14 (m. 1 H) , 4. 0 8 (s. 2 H) , 
4. 16 (dd. J = 7. 0, 2, OHz, 1 H) . 
4. 2 1- 4. 2 9 (m, 1 H) o 
IR(neat) :3 5 2 4, 2 9 5 3, 2 9 3 2, 2 
858, 2231. 1758, 
463, 143 9, 1389, 
211. 1141. 107 3. 
8.778.670 cm-io 

[0 0 4 3] 3-^^-y--l6. 17, 18, 19, 2 
0—^>>5^y 71^-1 5-v'^C2v<>'5^/u- 1 3, 14- 
v^T^fc Kn-PGFi ^ :^^/U:r,^y'/U ii, 15 
- If;^ ( t -Z/f^yUv^^ ^/Uv- y yuin— xyu) 
»H-NMR (CDC 1 3, 2 0 0MHz) 6 p pm ; 
0. 07(s, 3H), 0. 09(s. 6H), 0. 1 
2 (s, 3H). 0. 88 (s, 9H), 0. 89 
(s. 9H) , 1. 15-1. 94 (m, 1 7 H) , 
2. 05-2. 20 (m, IH). 2. 23 (ddd, 
J = 9. 2. 6. 2, 1. 6Hz, IH), 3. 54 
(t, J = 6. 4Hz, 2H) , 3. 76 (s. 3 
H) . 3. 9 3-4. 0 6 (m, 1 H) . 4. 0 8 
(s, 2H) , 4. 13-4. 2 7 (m, 
IR(neat) :3468, 2953, 
1 7 4 6, 
13 6 1, 
1 0 6 9, 

8, 778. 670, 579c m-»o 
[0 0 4 4] (4) (3) X-mtit^^^m\^\ HKW 

(4) tmmf^zLX3-^^^-9'-y'^^ 

^-^ux:i- I 6, 17, 18, 19. 2 0-^ 
v-^y/u- 1 5-v'^ci'<v^/^- 13. 1 
Kn-PGFia 11. 1 5 - 

( t ->^^yWv^>^yt'v'y/U'j.— -r/w) . isXXJ^3-:^ 
^i^-9-'r:^=^ri^-9 a-:^^nt3-l 6, 17. 1 
8. 19. 2 0-^>^ yjl^-l 5-i^^u^:y^/\^- 
13, 1 4 -v^T^fc: Kn — PGFi a ;< ^jU^Ljx^y^/U 

11, 1 5-t:';;^ ( t -:/^yu>?^^/Uv'y /u^i— 7" 
/u) ^mtzo 

[0 0 4 5] S-yt^'^-S-y'Tt^iy-B ^-'^aa 
-16, 17, 18, 19, 2 0-^>^ y I 5- 
-5^0^:^^/1.-1 3, 1 4-v?-rfc Ko-PGFia 
^ 11. 15-b'j;^ ( t -T'^/Wv^p* 

^/Uv' y yU^— x/U) 

>H-NMR (CDCI3, 2 00MHz) 6 p p m ; 



2 3 2, 1 7 5 8. 

4 4 0. 1 3 8 7, 
2 12, 113 8. 



1 4 7 3, 

1 3 2 8, 
1 0 0 6. 



2H) o 
2 8 5 8, 
1 4 6 3, 

1 2 5 4, 



2 
1 

1 



9 3 9, 8 3 
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0. 07(s, 3H), 0. 08(s. 6H), 0. 1 

1 (s, 3H). 0. 87 (s. 9H). 0. 90 
(s» 9H) . 1. 2 0-1. 7 8 (m, 1 4 H) . 

2. 00-2. 18 (m, 4H), 2. 28 (ddd, 
J=8. 8, 4. 7. 1. 7Hz, IH) , 3. 54 

(t, J = 6. 6Hz, 2H), 3. 76 (s, 3 
H) , 3. 9 0-4. 0 7 (m. 1 H) . 4. 0 8 

(s,.2H), 4. 17 (dd, J=6. 8. 1. 7H 
z. IH) , 4. 1 8-4. 2 7 (m, 1 H) « 
IR(neat) :2 9 54, 2 9 3 1, 2 8 5 8, 2 

2 3 2, 1 7 6 1, 1 7 4 3, 1 4 7 3, 1 4 6 3, 1 
4 3 9, 1 3 8 8. 1 3 6 2. 1 3 2 7 1 2 5 5 . 1 
20 6. 1 1 4 2. 1 07 3. 1 006, 9 4 0. 83 
8,778,671 cm-»o 

[0 0 4 61 3-:t^^-9-'f:t^iy'-9a-^^a 
-16. 17. 18. 19. 2 0-^V^yyu- 1 5- 
i^^u^^^^ju—l 3, 1 4— v^-rfc: Ko — PGFia 
^^/uzny^'r^i^ 11. 1 5-fcr>^ ( t 

»H-NMR (CDCI 3, 2 0 0MHz) 6ppm; 
0. 06 (s, 3H), 0. 09 (s, 6H), 0. 1 
1 (s, 3H), 0. 89 (s. 9H). 0. 90 

( s , 9 H) , 1 . 2 5-1. 9 3 (m, 1 5 H) . 
2. 02 (ddd, J = 15. 2. 3. 5. 1. 7H 
z. IH). 2. 09-2. 18 (m, IH). 2. 5 
4 (ddd, J = 15. 2. 8. 7, 6. 3Hz, 1 
H) , 2. 67 (ddd, J = ll. 7, 6. 6. 1. 
4Hz. IH), 3. 54 (dt, J = l. 1. 6, 4 
Hz, 2H), 3. 76 (s, 3H), 4. 08 (s. 
2H). 4. 11-4. 25 (m. IH), 4. 19 

(dd. J=6. 9, 1. 4Hz. IH). 4. 26- 
4. 3 7 (m, 1 H) o 

IR(neat) :2 9 5 3, 2 8 5 8. 2 2 3 2, 1 
76 1. 1 74 2, 1 4 7 3. 1 4 6 3. 1 4 3 8, 1 

3 8 8, 1 3 6 1. 1 3 2 8. 1 2 5 5. 1 2 0 8. 1 
1 4 2. 1 0 9 4, 1 0 0 6, 9 4 0. 8 9 1. 8 3 

8, 813, 778, 670, 624 cm-»o 
[0047] (5) (4) X-mt:iit^!^^m^\ 

k^mmmi (5) tmm\ci.x3-^^'^-9-y':t^ 

9j3-:^^cia-16, 17. 18. 19. 2 0 
//U- 1 5->^ n^>^/U- 13. 1 4 -v/f^t 
Kn-PGFia :iSXXl3-:t^'^ 
-9--r2h^v'-9 a-:^^nci- 1 6, 17, 18. 1 

9. 2 O-^^-^y/U- 1 5-'>^cz^>'^yU- 1 3, 
1 4 -v^-r t: Ko-PGFi a ;^ ^/U^Lj^v'/V^tf 

[0 0 4 8] 3-:^^1^-9-r^^^'>-9 3-:^^oa 
-16. 17, 18, 19. 2 0-^>^y/U- 1 5- 
v-^o^V^/U-1 3. 1 4-v^T^fc Kc2-PGFi ft 



^H-NMR (CDC 1 3. 3 0 0MHz) 6 p p m ; 

1. 33-1. 85 (m. 15 H). 2. 11-2. 2 
7 (m. 3H) , 2. 31 (ddd. J = 9. 8, 6. 
5. 1. 9Hz, IH), 3. 55 (dt. J=6. 

2, 1. 4Hz, 2H), 3. 76 (s. 3H), 3. 
9 0-3. 9 9 (m, 1 H) . 4. 08 (s, 2 H) , 
4. 23 (dd, J = 7. 1, 1. 9H2. 1 H) . 

4. 3 1-4. 3 9 (m, 1 H) o 

IR (neat) :3401. 2949, 2866. 2 
2 3 3. 1 7 5 3, 1 6 3 3. 1 440. 1 3 8 5. 1 
2 8 2, 1 2 1 8, 1 1 3 8, 1 0 2 6. 8 0 1. 7 5 
7.706.583 cm->o 

[0 0 4 9] 3->i-^1^-9-7^;?h=^[^v'-9 a-^nn 
-16. 17, 18, 19, 2 0-^V^y/^- 1 5- 
i^^ a^l^^/U— 13.1 4-v^'rfc Kd — PGFi a 

^H-NMR (CDC 13, 3 0 0MHz) 6ppm; 

1. 34-1. 84 (m, 14 H). 1. 88-2. 0 
0 (m. IH) . 2. 10-2. 3 0 (m. 1 H) . 

2. 14 (ddd, J = 15. 7, 3. 1, 1. 2H 
z, IH), 2. 61 (ddd, J = 15. 7, 8. 
7. 5. 7Hz. IH), 2. 72 (ddd. J = l 
1. 7, 6. 2, 1. 9Hz. IH) , 3. 48-3. 
6 1 (m. 2H) , 3. 7 6 (s. 3 H) , 4. 0 9 

(s. 2H) . 4. 2 1-4. 2 9 (m. 1 H) . 4. 
25 (dd. J = 7. 1. 1. 9Hz, IH). 4. 3 
5-4. 4 3 (m, IH) o 

IR(neat) :3 4 0 2, 2 9 4 8, 2 8 6 6. 2 
234. 17 5 6, 1439. 1375. 1278, 1 
2 1 6, 1 1 3 8, 1 0 8 2, 1 0 2 7, 9 4 0, 70 
6.621 cm-^ o 

[0050] (6) (5) xmzit^m^m\^\ mm^ 
{cmmmi (6) tmm\zLX3-:t^^-9-y^7t^ 

v^-9 i3-^^nzn- 1 6, 17. 18. 19. 2 0 — < 
v^y/u— 1 civo^/v— 13, 14 — >?-r t 

Ko-PGFia. ioJ:t/3-;*-^f--9— 7^;^^v^- 
9a-^DD-l6, 17, 18, 19, 20-^:^^?' 
y/u- 1 ay<:y^ju— 13. 14 -v^T^t Kn 

-PGFla^^#/to 3-:^^^-9-y'^^iy-'9 $ 
-i^C2C2-16. 17, 18. 19. 20-^>^yj\^ 
- 1 5-v'^o^>^/U- 13, 1 A-i^fl:: Kn-P 
GFi a 

»H-NMR (CDC 13, 4 0 0MHz) 6 p p m ; 
1. 30-1. 83 (m, 14 H), 2, 10-2. 3 
2 (m. 4H), 2. 32 (ddd, J=9. 9, 6. 

5. 1. 8Hz, IH). 3. 56-3. 62 (m. 2 
H). 3. 95 (dd. J = 15. 5. 7. 5Hz, 1 
H) , 4. 09 (s, 2H) . 4, 26 (dd, J = 
7. 1. 1. 8Hz, 1 H) . 4. 32-4. 39 

(m. IH) o 



(13) «fB8¥7-2 8 5 9 2 9 



IR(neat) :3 3 9 2, 2 9 4 7, 2 8 6 7, 2 
2 3 6, 1 7 3 3. 1 4 4 6, 1 24 1. 1 1 3 3. 1 

0 2 6.8 02.6 8 0 c m** « 

[0 0 5 1] 3->t-^i^-9-x^^v'-9 a-iJ'na 
-16. 17. 18, 19, 2 O-^V^y^i^- 1 5- 
-y^ a^-y^/U— 13. 1 4 — v^xt: Kc-PGFi a 
>H-NMR (CDC 1 3. 3 0 0MHz) 6ppm; 
1. 32-2. GO (m. 15 H), 2. 12-2. 2 

1 (m. IH). 2. 15 (ddd. J = 15. 7. 

3. 0. 1. 2Hz, IH). 2. 62 (ddd. J = 

15. 7, 8. 9, 5. 7Hz. 1 H) . 2. 73 (d 
dd. J = ll. 9. 6. 3. 2. GHz. IH). 

3. 52-3. 68 (m. 2H). , 4. 05 (d, J = 

16. 6Hz. IH), 4. 13 (d. J = 16. 6H 
z. IH), 4. 23-4. 29 (m. IH), 4. 2 
9 (dd, J=6. 9. 2. OHz. 1 H) . 4. 37 
-4. 4 1 (m, 1 H) o 

IR(neat) :34GG. 2 9 4 5, 2 8 6 7, 2 

2 3 6, 1 7 3 2. 1 4 3 4. 1 24 5. 1 1 3 3. 1 

0 8 1. 1 0 2 6. 94 0, 8 7 6. 6 7 8. 6 2 1 

c m** o 

10 0 5 2] mmm s 

3- ;^-^ri^-9-x;t^v'- 9i3-:5^cii3-16. 1 

7, 18, 19. 2 0 — O'^y/U- 1 S-v'^n^af^ 
v-zU-lS. 1 4 -v^T^t Kn-PGFi a. 3-:^^ 
1^-9-'r;^'^i^-9 a-i5^nn-l 6. 17. 18. 
19, 2 O-'O'^y/U- 1 S-v'^o^^^S^/W- 1 
3. 1 Kc-PGFi J3. *3j:T/-tO t -z/ 

(1) (3S) -3- ( t -y^^/^v^p^^/^v-odev-) 
- 3 -v-^ n--s.^^yl.:/D/^- 1 — f >'<?:>f^t?«9(C (3 
S) -3- (t-Zf^/Ui^T^'^/i-iy^^iy) -3--y^ 
u^^iyju:fuy<- 1 — r ll®6^{-SISS«?iJ 1 

(1) tmm\CL.X (3R. 4R) -2-7«^W>'-3 

Cx) -3* -v^^ P--^ar>>/U>^Px<- 1 * — r^/u] - 

4- (t-:/^/Wv^7<'^/^v'Cz^i^) v-^o^Vt^^^-- 

1 -;<^>'^^#fCo 

[0 0 5 3] »H-NMR (CDC 1 3. 2 0 OMH z) 
6ppm; 0. 07. 0. 08 and 0. 12 (3 
s, 12 H). 0. 88 (s, 18 H). 0. 92- 
1. 92 (m. 11 H), 2. 32 (dd, J = 17. 

8. 7. 4Hz, IH) , 2. 71 (dd. J = 17. 
8, 6. 5Hz, IH) , 3. 4 8-3. 5 8 (m, 1 
H). 4. 11 (dd, J = 6. 2. 1. 4Hz, 1 
H) . 4. 2 0-4. 3 2 (m. 1 H) , 5. 5 5 

(d. J = 2. 6Hz. IH) , 6. 13 (d. J = 
3. OHz. 1 H) o 

IR(neat) :2 9 3 G. 2 8 5 0. 1 7 3 5. 1 
6 4 0. 1 4 70. 1 3 8 0. 1 2 5 5. 1 1 0 5. 8 



3 0. 7 7 0 c m*^ o 

[0 0 5 4] (2) (1) x*mzit^^^m\^\ mn^ 
(2) tmm\ci.x3-:i-^^-i6, i 

7, 18, 19, 2 0 -^V-^/y'U- 1 5 -v-^ 
-yju—lS, 1 4-v^xt: Kn-PGEi ;^ f=->^Uai>^ 
x/i^ 11. 15-fc:*^ ( t -:?'f^/uv^p<f^yuv'y /w-^ 
— r/u) , joJ:t/3-:;d-=^1^-l 6, 17, 18. 1 
9, 2 0 -^y^^ y /i— 1 5 -i^^ n-^ar>>/U- 1 3, 

1 4— v^-r t Ko-PGEi t - ^^jV:x,:^^jV 1 

1, 1 5 — if:^ ( t — ':/=^yvv^p«f^/^v'y /i^^ii— 7^/1^) 

[0 0 5 5] 3-;^-^i^-16. 17, 18, 19. 2 
0— <:/^y/u- 1 S-v-^o^^v-yU- 1 3. 14- 
t^-T^t Kn-PGEi :^^?v:x^:^y'/v ii. i &- 

^H-NMR (CDCU, 2 00MHz) 6ppm; 

0. 08 (s, 3H). 0. 09(s. 3H). O. 1 

0 (s. 3H), 0. 12 (s. 3H). 0. 82- 

1. 9 1 (m. 17H) . 0. 8 9 (s. 9 H) . 0. 
90 (s, 9H), 2. 04-2. 28 (m, IH), 

2. 17 (dd. J = 18. 2. 7. OHz, IH), 
2. 65-2. 77 (m. IH), 2. 67 (dd. J 
= 18. 2, 6. 6, 1. 3Hz, IH) . 3. 52 

(t. J = 6. 5Hz, 2H). 3. 76 (s. 3 
H) , 4. 0 5-4. 12 (m, 1 H) . 4. 0 7 

( s . 2 H) . 4 . 2 2-4. 3 5 (m, . 1 H) « 
IR (neat) :2930. 2856. 2235, 1 
7 4 7. 1 4 6 3. 1 3 6 2, 1 2 5 3, 1 2 0 8, 1 

1 4 1. 1 1 0 2, 1 0 6 1, 1 00 7, 94 0, 8 9 

8, 882, 839, 779, 670 cm-»o 

[00 5 6] 3-;^^i^-16. 17, 18. 19. 2 
0 — //U— 1 5 —-y^ u^^rv^/l^- 13. 14 — 
v^v^t: Kn-PGEi t-y'f'/i^=^:^y'/i^ 11» 1 
5 - tf >^ ( t - ^/w> y yua:— -r/u) 

iH-NMR (CDC13, 20GMHz) 6 p p m ; 

0. 08 (s. 3H). 0. 09 (s. 3H). 0. 1 
0 (s. 3H). 0. 12 (s, 3H), 0. 83- 

1. 9 3 (m, 17H) . 0. 8 9 (s, 9 H) , 0. 
90 (s, 9H), 1. 48 (s, 9H), 2. 09- 

2. 28 (m. IH) . 2. 16 (dd. J = 18. 1 
, 7. IHz, IH) , 2. 6 5-2. 7 7 (m. 1 

H) , 2. 67 (ddd. J = 18. 1. 6. 5, 1. 
4Hz. IH), 3. 51 (t. J = 6. 3Hz. 2 
H) . 3. 93 (s, 2H) , 4. 08 (dd, J = 
6. 2, 1. 5Hz. IH), 4. 22-4. 35 
(m. IH) o 

IR(neat) :2 9 3 0, 2 8 5 7, 2 2 3 5. 1 
7 5 1. 1 4 7 3. 1 4 6 3. 1 3 9 3, 1 3 6 9. 1 

2 5 2. 1 2 2 7. 1 1 3 6. 1 0 6 2, 1 0 0 7. 9 

4 0. 8 9 8, 8 8 1. 8 3 9. 7 7 9. 6 7 0. 5 8 



(14) 



WmW- 7-285929 



5 c m"' o 

[0 0 5 7] (3) (2) X-ntlit^(^^m\^\ 

{cmmmi (3) tmm{cLX3-:t^'^-i e, i 

7, 18. 19, 2 0-- <>'^yyu— 1 5-v^^D^=^ 
v'yU-13, 1 4-v^'7^t Kn-PGFi a p^^/l-^r. 
y^T^^ 11. 1 5 - ( t -yf^/Uv^7< ^/l^v- 1! 

. 3-:^^i^-16. 17. 18. 19. 2 

0 — //U- 1 5 - v':^' P^^v'/U— 13, 14 — 
v^-r t Kn-PGFi i3>^/u:3i:^^7'y^ 11. 15- 

1^-16, 17, 18. 19. 2 O-^O^y/t^- 1 5 
- D^drV/U- 13, 14 -v^T^fc: Ko -PGFi 
a t '--f^)V:xL7.y-)V 11, 1 5 bf ;^ ( t -^^/^ 
>?p«^yui/'y/u^— -f-zu) . io<tT/3-:;*-=^1^-l 6. 
17, 18, 19, 2 0-^>'^y/l— 1 5 
^rv'/U-13, 1 4-v^'r t Kd-PGFi /3 t 
^yUai;;^7'>'U 11. 1 5 - fcr>^ it-'f^lVi/:^^)V 

10 0 5 81 3-;*-^1^-l6. 17, 18. 19. 2 
O-^^^Z/U-l 5 -i/^ n^^ri//^- 1 3,14- 
i^-r t: Kn-PGFi a ^ ^/W:3:.>^X/l^ 11. 15 

*H-NMR (CDC13, 3OOMH2) 6ppm; 

0. 08, 0. 0 9. 0. 1 0 and 0. 11 (4 
s. 12H) , 0. 88 (s, 9H) , 0. 90 (s, 
9H), 0. 92-1. 34 (m, 6H). 1. 36- 

1. 9 0 (m, IIH) . 1. 9 4-2. 0 6 (m. 2 
H) . 2. 4 2-2. 5 0 (m, 2 H) , 3. 5 4 

(t,. J = 6. 6Hz. 2H) . 3. 76 (s. 3 
H). 4. 08 (s. 2H). 4. 02-4. 10 

(m. IH) , 4. 10-4. 15 (m. 1 H) . 4. 
2 3-4. 2 9 (m, 1 H) o 

IR(neat) :3 5 2 2. 2 9 3 1, 2 8 5 6. 2 

2 3 2. 1 7 5 7, 1 4 7 3, 1 4 6 3, 1 4 5 1. 1 

3 8 8, 1 3 6 2, 1 2 5 5, 1 2 1 1, 1 1 4 1. 1 

1 0 4, 1 0 6 0. 1 00 6, 9 6 4, 8 9 8, 8 3 

8. 778, 669 cm'^o 

[0 0 5 9] 3-;*-^i^-16. 17, 18. 19. 2 
0 — O-^y/U— 1 5 — v'^ D^^i/yU- 1 3, 14 — 
v^-r t Kci-PGFi 15 y ^yu:3i;x.-r/u 11. 15 

^H-NMR {CDCI3, 2 00MHz) 6ppm; 
0. 0 7, 0. 0 8, and 0. 11 (3s. 12 
H). 0. 88 (s. 9H). 0. 90 (s. 9H). 
0. 9 7- 1. 3 0 (m, 6H) , 1. 35-1, 93 
(m, 15H) , 2. 23 (ddd, J=9. 5, 6. 
3. 1. 7Hz, IH), 3. 54 (t, J = 6. 6H 

2. 2H) . 3. 75 (s. 3H) . 3. 93-4. 3 
0 (m. 3H) . 4. 0 8 (s, 2 H) o 
IR(neat) :34 6 7. 2 9 2 7, 2 8 5 6. 2 



2 3 2. 1 7 4 6. 1 4 7 3. 1 4 6 3. 1 4 5 1. 1 

3 7 3. 1 3 6 1. 1 2 5 2, 1 2 1 6, 1 1 3 8, 1 
0 6 3, 1 00 6, 8 9 8, 8 3 8. 7 7 8, 6 6 9. 

5 8 0 c m-> o 

[0 0 6 0] 3-:^^-y--16, 17. 18, 19. 2 
0 — y /U— 1 5 — u^^iy/U— 13, 14 — 
v^T^fc Ka~PGFi a t —^'^/Uoo.^y^/u 11, 

15-^;^ ( t -y^yt-v^y ^/Pv^yyu^i— 

^H-NMR (CDCI3, 2 0 0MHz) 6ppm; 

0. 08 (s, 3H), 0. 09 (s. 3H). 0. 1 
0 (s. 3H). 0. 11 (s, 3H), 0. 80- 

1. 9 0 (m, 19H) , 0. 8 8 (s, 9 H) , 0. 
90 (s, 9H) . 1. 48 (s, 9H) , 1. 92- 

2. 0 5 (m. IH) . 2. 4 1-2. 5 8 (m. 1 
H). 3. 5 3 (t. J=6. 4Hz. 2H). 3. 9 

4 (s. 2H) . 4. 0 1-4. 18 (m. 2 H) . 
4. 2 3-4. 3 0 (m. 1 H) « 

IR (neat) :3523. 2930, 2856. 2 
2 3 1. 1 7 5 1. 1 4 7 3, 1 4 6 3. 1 3 9 2. 1 
36 9. 1 2 5 1. 1 1 3 7. 1 1 04. 1 0 5 9. 1 

00 6, 9 64, 940. 8 3 8. 7 7 8, 6 6 9 c 

[0 0 6 1] (4) (3) xmzit^^^m^\ 

{cm^mi (4) <tl^«(CL-C3-;i-^i^-9-7':*-=^^ 
v^-9 i5-i5^ncr-l 6. 17. 18, 19. 2 0 — < 
y /U— 1 5 — u^^-y/U— 13, 14 -v^T^t 
Kn-PGFia 11, l 5 - fcT;^ 

( t -y^^v'Wv^y ^/Uv-y/U^— . 3-:^:^ri^- 
9-'r^^v^-9 a-i5^nn- 1 6, 17. 18, 1 
9. 2 O-'^V^y/W- 1 5-v^^n^:^rv'/l — 1 3, 

1 4->?-7^t: Kn-PGFi a :^f'fV:xL:^^fV\ 1, 
15-fc:'^ ( t -T'^^/Uv^y ^/^i/y/V'^ai— x/U) . jo 
J:t/3-:<f-:^r-y--9-x^?^=3ev^-9 i3-;J^cio-l 6, 

17. 18, 19, 2 0-^:/^yyW'-i 5-c^^o^ 

^v^yU-13. 1 4 -i/y^h Kd-PGFi a t — ^ 
11. 15 — t*,:^ ( t — ^^/l^v^y f^>'^ 

[0 0 6 2] 3-:jf=3f-ih-9-7^^^i/-9 
-16, 17, 18. 19. J )\^-\ 

i^^ u^^i^/U— 13. 1 4->?xt Kn-PGFi a 
^^/Uai^^T^/U 11, i5-tr>^ (t-T/^yuv^y 
^yui^ y /uoi— x>'U) 

»H-NMR (CDCI3. 200MHz) 6 p p m ; 
0. 0 7. 0. 0 8. 0. 09 and 0. 10 (4 
s. 12H) , 0. 87 (s. 9H) . 0. 90 (s. 
9H), 0. 97-1. 92 (m, 17 H), 2. 06 
-2. 18 (m, 3H) , 2. 2 4-2. 3 4 (m, 1 
H) , 3. 53 (t, J=6. 6Hz. 2 H) . 3. 7 

6 (s. 3H) , 3. 8 9-4. 0 3 (m, 1 H) . 
4. 04-4. 13 (m. IH), 4. 08 (s, 2 



(15) 



i|#§|2p7- 2 8 5 9 2 9 



H) , 4. 19-4. 3 0 (m. 1 H) « 
IR (neat) :2930. 2857, 2233. 1 
7 6 1, 1 4 7 2. 1 4 6 3, 1 4 5 1, 1 3 8 5. 1 
3 6 2, 1 2 5 6, 1 2 0 6, 1 1 4 2. 1 1 0 3. 1 

0 7 3, 1 0 0 7, 9 6 3. 94 0. 8 9 9, 8 3 8. 
7 7 9,6 6 9 c m-^ o 

[0 0 6 31 3-:^=5f-1^-9-T'::*-^i/-9 a-^na 
-16. 17, 18. 19, 2 0 y/L^- 1 5 - 
uy^^i^/i^— 13. 1 4— v^-rb Kn — PGFi a 
> ^/uaz^^r-yu- 11, 1 5 - t';^ ( t 

»H-NMR (CDC 13. 2 0 0MHz) 6ppm; 
0. 06(s, 3H). 0. 08 (s. 3H). 0. 0 
9 (s. 3H), 0. 10 (s, 3H). 0. 89 
(s. 9H). 0. 90 (s. 9H). 0. 95-1. 
93 (m. 18 H), 2. 02 (ddd. J = 15. 

3. 3. 7. 1. 6Hz. IH). 2. 55 (ddd. 
J = 15. 3, 8. 6. 6. IHz. IH). 2. 69 

(ddd. J = ll. 8. 6. 8. 1. 5Hz. 1 
H), 3. 53 (dt, J = 0. 9. 6. 2Hz, 2 
H) , 3. 76 (s. 3H) . 4. 04-4. 13 

(m, IH) , 4. 0 8 (s, 2H) , 4. 19 (dd 
d, J=8. 6. 6. 8, 3. 7Hz. 1 H) , 4. 2 
7-4. 3 6 (m. 1 H) o 

IR(neat) :2 9 3 0, 2 8 5 7, 2 2 3 3. 1 

7 6 1. 1 4 7 3. 1 4 6 3. 1 3 6 1, 1 2 5 6, 1 
2 0 8. 1 1 4 1, 1 1 04. 1 00 7, 9 4 0, 8 8 

8, 838, 778, 669 cm'^o 

[0 0 6 4] 3-:^-=^ri^-9-7^;^-^v^-9 i3-iJ^c2a 
-16. 17, 18. 19. 2 O-^^-tJ^Z/V— 1 5- 

u^^iy/U— 13. 14 — v^-T^t Kn — PGFi a 
t -y^yW^^^xyU 11, 1 5 - fc'^^ ( t -y^/Uv^ 

>H-NMR (CDC 1 3, 2 0 0MHz) 6ppm; 
0. 07 (s. 3H). 0. 08 (s. 6H). 0. 1 

1 (s. 3H). 0. 85-1. 91 (m, 17 H). 
0. 87(s. 9H). 0, 90 (s, 9H). 1. 4 

8 (s, 9H) , 1. 9 8-2. 17 (m, 3 H) , 
2. 29 (ddd. J=8. 9, 4. 9. 1. 6Hz. 
IH). 3. 52 (t. J = 6, 5Hz. 2H). 3. 
89-4. 05 (m, IH). 3. 94 (s. 2H). 

4. 07 (dd, J = 6. 2. 1. 6Hz, IH), 
4. 19-4. 2 9 (m. 1 H) o 
IR(neat) :2 9 3 1, 2 8 5 7, 2 2 3 3, 1 
7 5 0. 1 4 7 3. 1 4 6 3. 1 3 9 2, 1 3 6 9. 1 

2 5 5. 1 1 3 7, 1 0 0 6, 9 4 0, 8 3 8, 7 7 

9, 6 7 0 cm-» e 

[0 0 6 5] (5) {4) x-mzit^!^^m\^\ mm^ 

«C^J£0iJl (5) ^^s]^iCL■C3-x^^i^-9-7^:J^-=^ 
'>-9i3-^crD-i6, 17. 18, 19. 2 0 — < 



/yu— 1 5 — a^^i^ju— 13, 14 — v^T^t 
Ko-PGFia p<f^yU^;^v^>'K 3-:t^1^-9- 
v':t^iy~9 a-^ ou-1 6, 17, 18. 19, 2 
0-^V^//U-l 5 - i^^ u^^-y/U— I 3. 14- 

=3ei^- 9 -•r:?}-^^'- 9 ^ -:J^n n- 1 6, 17, 1 
8, 19, 2 0 — i^'i^yyu- 1 5-v'^D^=¥i//U- 
13. 1 4 -iXT^t Kd-PGFi a t -:^^>'U^:^ 

3 -;^-#-9--9 9 i3-^nn-i6, 1 
7, 18. 19. 2 0 -^^^^ //L^- 1 5 -v-^ n-\:^r 
i^/U-13, 1 4 -v^x t Kd-PGFi a 

>H-NMR (CDC 1 3. 3 0 0MHz) 6 p pm ; 
0. 95-1. 34 (m. 6H). 1. 46-1. 89 

(m. 1 1 H) , 2 . 0 9-2. 3 5 (m. 4 H) , 
3. 47-3. 65 (m. 2H). 3. 76 (s. 3 
H) . 3. 9 2-4. 0 4 (m. 1 H) . 4. 08 

(s. 2H) , 4. 15 (dd. J = 6. 0. 1. 8H 
2, IH) . 4. 3 1-4. 4 1 (m. 1 H) o 
IR(neat) :3 4 0 1. 2 9 2 8. 2 8 5 4, 2 
2 3 5, 1 7 5 6. 1 5 3 2. 1 4 5 0. 1 3 5 1, 1 
2 8 0, 1 2 1 7, 1 1 3 9, 1 0 8 5, 1 0 1 2, 8 
93.802.705.580 cm'^o 

[0 0 6 6] 3-:^=3e-th-9— r^=^v'-9 a-:5^on 
-16. 17, 18, 19, 2 0-^>^y/W- 1 5- 
'>^n-o.^i//W- 13.1 4-i^7't Kcr-PGFi a 

»H-NMR (CDC 1 3. 2 0 0MHz) 6ppm; 
0. 98-2. 06 (m. 18 H). 2. 14 (dd 
d. J = 15. 8. 3. 1. 1. IHz. IH) . 2. 
62 (ddd, J = 15. 8. 8. 6. 5. 7Hz. 1 
H), 2. 73 (ddd. J = ll. 6, 6. 2, 1. 
7Hz. IH). 3. 55 (dt. J = 2. 6. 6. 0 
Hz. 2H) . 3. 76 (s. 3 H) . 4. 08 (s. 
2H), 4. 16 (dd, J=5. 9, 1. 7Hz, 1 
H), 4. 27(ddd, J=8. 6, 6. 2, 3. 1 
Hz, IH) . 4. 3 5-4. 4 4 (m, 1 H) o 
IR(neat) :3 4 0 1, 2 9 2 8. 2 8 5 5, 2 
2 3 5, 1 7 5 6. 1 4 5 0, 1 2 7 7. 1 2 1 5, 1 
1 3 9. 1 08 3. 1 0 1 2, 8 9 3, 7 06. 6 2 4 
c m'* o 

[0 0 6 71 3-:^=^i^-9-7^;^=¥'>-9 iS-^ca 
-16, 17, 18. 19, 2 O-^^-^/zU- 1 5- 
>^ n^^rvx/U- 13, 14 - v^T^fc Ko-PGFi a 

»H-NMR (CDC13, 3 00MHz) 6 p p m ; 
0. 96-1. 91 (m, 1 7H) . 1. 48 (s. 9 
H), 2. 10-2. 29 (m, 3H). 2. 32 (d 
dd, J = 9. 9. 6. 4, 1. 9H2, IH), 3. 
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53 (t. J = 6. 2Hz, 2H), 3. 90-4. 0 

0 (ra, IH) , 3. 95 (s, 2 H) . 4. 14 (d 
d, J = 5. 9, 1. 7Hz, IH). 4. 33-4. 
3 9 (m, 1 H) o 

IR(neat) :3 4 0 1, 2 9 7 8, 2 9 2 9, 2 
8 5 5. 2 2 3 4. 1 7 4 7. 1 4 5 1. 1 3 9 4, 1 
3 6 9, 1 2 3 3. 1 1 6 1. 1 1 3 6. 1 0 1 4, 8 
94, 845, 757 cm'^o 

[0068] (6) (5) TWc{l:^4^^ffiV\ 'm'^rn 

\:immm\ (6) trnm^x^xz-^^'t'-s-'f:^^ 

•i/- 9 i3-^ no- 1 6. 17. 18. 19, 2 0-^ 
/yi^— 1 D^drV/U— 13. 14 — v^-r t 

Kn-PGFia. ^^XJ^Z 9 -"f^^i^- 
9a-i5^Dn-16. 17. 18. 19. 20-^>^ 
/ ;v- 1 5 - >i5' n^ae->/U- 13, 1 4— i^xt 

- P G F I a ^%fz.o 

»H-NMR (CDC 13. 3 0 0MHz) 6ppm; 
0. 8 6-1. 3 5 (m, 6 H) . 1, 45-1. 89 
(m. IIH) . 2. 0 6-2. 2 8 (m, 3 H) . 

2. 33 (ddd. J = 10. 0, 6. 5. 1. 9H 
z, IH). 3. 60 (t. J = 5. 9Hz. 2H). 

3. 92-4. 00 (m, IH), 4. 01 (s, 2 
H) , 4. 18 (dd, J = 6. 1, 1. 9Hz, 1 
H) . 4. 3 3-4. 4 0 (m. 1 H) o 
IR(neat) :3 3 9 2, 2 9 2 8, 2 8 5 5, 2 
2 3 7, 1 7 3 2, 1 4 5 0, 1 2 4 5, 1 1 3 6. 1 
084, 1009, 894. 7 57. 668 qth'^ o 

[0 0 6 9] 3 9 -T^::^^^^/- 9 a C2 o 
-16. 17, 18, 19, 2 O-^^^^^'y/U- 1 5- 
i^^n^:^v^/U- 1 3. 1 4 -ix-r t Kc2 — PGFi a 

^H-NMR (CDC13, 3OOMH2) 6ppm; 
0. 9 5-2. 0 2 (m, 1 8 H) . 2. 16 (d d 
d. J = 15. 7. 2. 9. 1. IHz. IH). 2. 
63 (ddd. J = 15. 7, 8. 7. 5. 6Hz, 1 
H) . 2. 74 (ddd. J = ll. 7. 6. 0. 2. 
IHz. IH) . 3. 5 2-3. 6 9 (m. 2 H) . 

4. 04 (d, J = 16. 6Hz, 1 H) . 4. 14 
(d. J = 16. 6Hz. IH) . 4. 21 (dd. J 

= 6. 1, 2. IHz, IH) , 4. 28 (ddd. J 
= 8. 7. 6. 0. 2. 9Hz, IH), 4, 36- 
4. 4 3 (m. 1 H) o 

IR(neat) :3 3 9 2. 3 0 1 6, 2 9 3 0, 2 
8 5 6. 2 2 3 6, 1 7 3 4. 1 4 5 1. 1 2 1 7. 1 

1 3 3. 1 08 3. 1 0 1 0. 8 94, 7 5 8, 6 6 8 
c m"* o 

[0 0 7 0] Ilffi0ij4 

(2* RS) -3-;^-=3E^i^-9-7^7}-:a^v'-9 
n-16. 17. 18, 19. 2 0-^>^ /Ji<-lS 

- (2' -p<^/U>'^ n^=^r*>>'^) -13, 14->^7^ 



tKci-PGFia. (2' RS) -3-;^^i^-9- 
7';d-=ae'>-9 a-:^^DD-i 6. 17, 18. 19. 2 
O-^ViJ^Z/U- 1 5- (2' n^:^v/ 
/u)-13, 1 4-'::^7^b Kcz-PGFi a. :fcJ;tJ«^ 

(1) (3S) -3- ( t->^5^/Ui/^^/U'>D:^ri^) 
-3-V^ n^y^f-zUy^n/^- 1 ->r>Ofti:>'9(C (3 
S) -3- ( t -y^yUv^T^^/Uv/n^rv-) -3- 

{ (2R* S) -2' — p^^yUv'^ c^ari/yu} y^n/'? 

-l-^>'^ffll^. nnmicmMmx (d ^r^jcl 

T (3R. 4R) -2-^^UV-3- [ (3* S) - 
3' - ( t -y^^yWv?^f^/l->-o:3f-i/) -3' - 

{ (2" RS) - (2" -7«5^/Ui^i^n-^arv'yU) } :/ 
ny-^-l' -^riyu] -4- ( t ->^^yu-:^;?<^y^'>n 
^^f-v-) o^Vi? V- 1 -;^-^^^t#fCo 

[0 0 7 1 ] »H-NMR (CDC 1 3. 20 OMH z) 
6ppm;0. 09 (s. 3H), 0. 10 (s, 3 
H), 0. 12 (s. 3H). 0. 13 (s. 3H), 

0. 76-2. 00 (m. 12 H). 0. 89 (s, 9 
H), 0. 90 (s, 9H), 2. 07-2. 29 

(m, IH). 2. 32 (dd, J = 18. 0. 7. 3 
Hz. IH) . 2, 72 (dd. J = 18. 0, 6. 6 
Hz. IH) . 3. 4 9-3. 5 8 (m. 1 H) . 3. 
97-4. 15 (m, IH), 4. 21-4. 35 

(m. IH) . 5. 56 (d, J = 2. 6Hz, 1 
H), 6. 14 (d, J=3. OHz. lH)o 
IR(neat) :3 3 1 2, 2 9 5 5, 2 9 2 8. 2 
8 5 8, 2 2 3 3. 1 7 3 8, 1 6 4 6. 1 4 7 2. 1 
44 7, 1 3 8 7, 1 3 6 2, 1 3 40, 1 2 5 4, 1 

2 2 3, 1 1 0 5, 1 0 6 5. 1 0 0 6, 9 8 7, 94 

1. 839, 778, 670. 579 cm'^o 

[0072] (2) (1) x-ntii\:^m^m^^\ 
kz.nmmi (2) (2* rs) -3-7t-ar 

1^-16, 17. 18. 19, 2 0-^>^yyU-15 

- (2' -;^^y^v-^n^:^>-yU) -13. 14-i/-r 
tKo-PGEi 11, 15-tr;^ 

^H-NMR (CDC 1 3. 2 0 0MHz) 6 p p m ; 
0. 09. 0. 10, 0. 11. 0. 12 and 
0. 13 (5s. 12 H). 0. 73-1. 90 (m, 
18H) , 0. 89 (s, 9H) , 0. 90 (s, 9 
H), 2. 08-2. 30 (m. 3H), 2. 59- 

2. 76 (m, 2H), 3. 52 (t, J = 6. 6H 
z, 2H), 3. 76 (s. 3H). 3. 97-4. 1 
1 (m, IH) , 4. 0 7 (s. 2H) . 4. 2 2- 
4. 3 5 (m. 1 H) o 

IR(neat) :2 9 2 9, 2 8 5 8. 2 2 3 4, 1 
7 4 7. 1 4 7 2. 1 4 6 3. 1 4 4 6, 1 3 8 1. 1 

3 6 2. 1 2 5 3. 1 2 0 7. 1 1 4 2. 1 1 0 2. 1 
0 6 2. 1 0 0 6, 9 3 9. 8 3 9. 7 7 8. 6 7 0. 
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5 7 9 c m"* o 

[0073] (3) (2) T'#fc{b'^^^ffiV\ 

{cmmmi (3) tmrniiCi^x (2' rs) -3-;*-^ 

17, 18, 19, 2 0-^>'^y/U- 1 5 
— (2' ^/UV^ D^:^^//!^) -13, 14-v^7^ 

h: Ko-PGFi a^?^^/^^;^^'/^ 11, 1 5 - tr;^^ 
( t -l/^/Ui^^^/^^^y/^^—' r/U) , *3J:U^ (2' 
RS) -3-;?h^i^- 1 6, 17, 18, 19, 20- 
^v^//u-15- (2* D^:aev'yu) — 

13, 1 4 -v^T^fc: Kd — PGFi /3 ^f^/uai^-r/U 
11, 1 5 - tr>^ ( t —Zf^/i^i^?^ f'/Ui/ y /Urn— T- 

[0 0 7 4] (2' RS) -3-;r=^-t^- 1 6, 17, 
18. 19, 2 0-^>^y/^- 1 5- (2' -P^f-Jl^ 
^^^Z2^^l^;v) —13, 1 4-v^-r t Kd-PGFi 
a7<f^/L-:3^:^7^/U 11. 15 — fc';^ ( t - >^^/Uv^;^ 

^H-NMR (CDC 1 3, 2 0 0MHz) 5ppm; 
0. 09 (s, 6H) , 0. 10 (s, 6H) , 0. 7 
5-2. 30 (m, 22 H), 0. 88 (s. 9H), 
0. 90 (s. 9H). 2. 41-2. 51 (m. 1 
H), 3. 54 (t, J=6. 5Hz, 2H), 3. 7 

6 (s, 3H) , 3. 9 5-4. 2 1 (m, 2 H) . 
4. 08 (s, 2H). 4. 22-4. 30 (m, 1 
H) o 

IR(neat) :3 5 2 2. 2 9 2 8, 2 8 5 7. 2 
2 3 0. 1 7 5 8, 1 74 6, 1 4 7 2, 1 4 6 3. 1 
4 4 6, 1 3 8 8, 1 3 6 2, 1 2 5 4. 1 2 1 1. 1 
141, 1103, 1061, 1 00 5. 939, 83 
9, 7 7 8, 6 6 9 c m"^ « 

[00 7 51 (2' RS) -3-:^=^ri^-l 6. 17. 
18, 19. 2 0— ^^^J^/v'U- 1 5- (2* -p^f^/l- 
v-^ p^i^ri^/^) —13, 1 4 -v^-r fc: Kn-PGFi 
^ ^^/Uz3L:^'fJi^ 11. 1 5-tr:x (t-y^/Uv^p« 

»H-NMR (CDC 1 3. 2 0 0MHz) 6 p p m ; 
0. 0 7, 0. 0 8, 0. 0 9, 0. 1 0. 0. 1 2 
and 0. 14 (6s. 12 H), 0. 75-2. 0 

0 (m. 2 1H) . 0. 8 8 (s, 9 H) . 0. 8 9 
(s. 9H) . 2. 13-2. 30 (m, 2 H) . 3. 

54 (t. J =6. 4Hz. 2H), 3. 75 (s. 3 
H) , 3. 93-4. 14 (m, 2 H) , 4. 08 
( s , 2 H) , 4 . 16-4. 28 (m. 1 H) o 
IR (neat) :34 6 8, 2953. 2928. 2 
8 5 7. 2 2 3 1, 1 7 5 8, 1 7 4 6. 1 4 7 2, 1 
4 6 3, 1 4 4 6, 1 3 6 1, 1 2 5 3, 1 2 1 1. 1 

1 3 8, 1 0 6 2, 1 00 6, 8 3 8. 7 7 8, 6 6 9 
c m"* o 

[0 0 7 61 (4) (3) -c#fcffe:^^^ffiv\ mm^ 
(4) ^sxv^ (5) ti^^jcur (2* r 



6, 17. 18, 19, 2 0-^>'^//L'-l 5- 
(2' -T^^/i'i^^ a^^i^/u) -13, 14-v^7^fc: 
Kn-PGFia p< *5J:U^ (2' R 
S) -3-:t^i^-9-7^;^-=^rv'-9 a-iJ^DO-l 
6, 17, 18, 19, 2 0 1 5- 
(2' -^^/i^-y^^^^i^/l') -13. 14-v^7^fc 
K n - P G F 1 a ^ ^/Uolj^ )\^^%tL^ 
(2' RS) -3-^^f*-9-7^;?t-^v^-9 

0-16, 17, 18. 19. 20 i:^^y>'U-15 

- (2' -7<^/U>'^ c2--.:3rv'/U) -13, 14-v?7^ 
t: Kci-PGFi a 

iH-NMR (CDC 13, 2 0 0MHz) 6 p p m ; 
0. 87 and 0. 90 (d. J = 7. IHz. 3 
H). 1. 14-1. 85 (m. 16 H). 2. 09- 

2. 3 7 (m. 4H) . 3. 4 9-3. 6 1 (m. 2 
H), 3. 76 (s. 3H), 3. 87-4. 18 

(m, 2H) , 4. 0 8 (s, 2 H) . 4. 10-4. 
4 3 (m. 1 H) o 

IR(neat) :34 0 1. 2 9 2 6. 28 6 0. 2 
2 34. 1 7 5 7. 1 74 2, 1 4 4 6, 1 3 7 7. 1 
2 1 7. 1 1 4 0, 1 0 8 7, 1 04 6, 1 0 2 1, 9 

7 9. 849, 802, 706. 601 cm-»o 
[0 0 7 71 (2' RS) 

-9a-i5^nn-l 6, 17, 18, 19, 2 0 -^i^ 
^y/U-15- (2' -:^^J\^-^i/ u^^-yjv) -1 

3, 1 4 -i/v^fc Kd-PGFi a p< 
(fli^^5) 

>H-NMR (CDC 13, 3 0 0MHz) 6ppm; 
0. 88 and 0. 90 (2d, J = 7. 2Hz, 
3H), 1. 12-2. 03 (m. 16 H). 2. 10 
-2. 2 5 (m. 2H) . 2. 5 5-2. 6 7 (m, 1 
H), 2. 69-2. 88 (m. IH), 3. 48- 

3. 6 1 (m, 2H) . 3. 7 6 (s, 3 H) . 4. 0 

8 ( s . 2 H) , 4 . 0 2-4. 12 (m. 1 H) , 

4. 23-4. 30 (m, IH), 4. 3 6-4. 42 
(m, IH) o 

IR(neat) :3 4 1 3, 2 9 2 6, 2 8 6 0, 2 
233, 1741, 1446. 1376, 1 2 44. 1 
2 1 7. 1 1 3 9, 1 0 8 3. 1 0 2 2. 9 8 0. 8 5 
4.706.618 cm-»o 

[0 0 7 81 (6) (5) -et#fc{fc:^^^ffiv>. 

tC^iS0iJl (6) <*:l53^t^LT (2' RS) -3-;t^ 
1^-9— r:^=^ix-9 i3-^nD- 1 6. 17. 18. 
19. 2 O-^V^?//^- 1 5- (2* -^f-zui^^n 
^:3j^>-/U) -13,14 -v^y^t Kn-PGFia. 
XXf (2' RS) -3-;^:3ei^-9-x;?|-:^'>-9 a- 
^uu-ie, 17. 18. 19. 20-^V^/>'^- 
15- (2* -;^^>'U'>^ ci->.:^'>/u) -13. 14- 
v^-r t Ko-PGFi a^t#y^o 
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[0 0 7 9] (2* RS) -S-J^^-^-S-v^Jt^iy 
-93-^Dn-16, 17, 18, 19, 2 0 --^^^ 
^//U-15- (2' -T^^^Uv'^ D^^v^/U) —1 

3. 1 t: Kn-PGFi a 

^H-NMR (CDC13, 4 0 0MHz) 6 p p m ; 
0. 88 and 0. 90 (d, J = 7. 2Hz, 3 
H), 1. 11-1. 85 (m. 16 H), 2. 10- 

2. 3 6 (m. 4H) . 3. 5 6-3. 6 2 (m, 2 
H), 3. 92-3. 99 (m. IH), 4. 02- 

4. 1 7 (m. IH) , 4. 0 9 (s. 2 H) , 4. 3 

6 (q. J = 6. 5Hz, lH)o 
IR(neat) :3 3 9 2, 2 9 2 7, 2 8 6 0, 2 
2 3 6, 1 7 3 3, 1 4 4 6, 1 3 8 2, 1 2 2 9, 1 
134. 1019. 978. 803. 680 cm'^a 

[0 0 8 0] (2' RS) -3-:^^i^-9-T^^=^v' 
-9 6, 17, 18. 19. 2 0 -^^^ 

(2' -p<^/Uv'^n^:3E^v'/u) -1 

3. 1 4-v^'r Kn-PGFi a 

»H-NMR (CDC 1 3, 3 0 0MHz) 6ppm; 
0. 88 and 0. 90 (2d. J = 9. OHz. 
3H), 1. 13-2. 02 (m. 16 H), 2. 10 
-2. 24 (m, 2H). 2. 63 (ddd. J = l 
0. 1. 8. 4, 5. 6Hz. IH), 2. 70-2. 

7 7 (m. IH) . 3. 5 2-3. 6 7 (m. 2 H) . 

4. 02-4. 18 (m, 1 H) , 4. 05 (d, J = 
16. 7Hz, IH), 4. 13 (d, J = 16. 7H 
z. IH), 4. 24-4. 30 (m. IH), 4. 3 
7-4. 4 2 (m, 1 H) o 

IR(neat) :3 4 0 1, 2 9 2 7, 2 8 6 0, 2 

2 3 7, 1 7 3 2, 1 44 7, 1 3 8 2, 1 24 5. 1 
1 3 3. 1 0 8 3. 1 0 2 0. 9 7 8, 8 7 6, 6 8 

0, 6 19 cm-^ o 

[0 08 1] mmm 5 

-i^y/U- 1 6-:3^^/U- 13. 1 4->^7^t: Ko-P 
GFia. 3-;d-=^ih-9— r^=¥v'-9 tt-^^^oa- 
ig. 2 0-i^y/U- 1 6-^f^/W— 1 3, 14-i^v^ 
fcKn-PGFia. ^ ^XI?^ 'f-^l'^r.j^y^^uf^oom^ 
(1) (3S) -3- ( t -:/^>'Wv^p<f^/W':Xu:^v') 
-3—>^a^:f^/l'yny<'-l-^l^<Djtt>r)\Z (3 
S) -3- {t-y^/i^iy^?^^/Uiyu^iy) --4-^^ 

ju^^^-i''^>^m^\ mm^\cmmmi (d t 

[^«IICL-C (3R. 4R) -2-^5^U>'-3- 

[ (3' S) -3' - (t-y^^/Ui^^^'^/l^i^a^i^) 
-4* -ulf^/^^ari^- 1 ' — r— yi^] -4- (t-:/ 

»H-NMR (CDC 1 3. 2 0 0MHz) 6 p p m ; 
0. 08 (s. 3H) . 0. 10 (s. 3H) . 0. 1 

3 (s. 3H). 0. 14 (s, 3H). 0. 84- 



0. 95 (m, 6H) . 0. 89 (s. 9 H) . 0. 9 
0 (s. 9H) . 1. 18-1. 67 (m. 5 H) . 
2. 33 (dd. J = 17. 9, 7. 4Hz, 1 H) , 

2. 72 (dd. J = 17. 9. 6. 4Hz, IH), 

3. 4 9-3. 5 8 (m. 1 H) , 4. 21-4. 33 
(m. 1 H) , 4. 3 5-4. 4 5 (m. 1 H) , 5. 

55 (d, J = 2. 6Hz, IH) . 6. 14 (d, J 
= 2. 9Hz, IH) o 

IR(neat) :2 9 5 9, 2 9 3 1, 2 8 8 3, 2 
8 5 9, 2 2 34. 1 7 3 8, 1 6 4 5, 1 4 6 4, 1 
3 6 2, 1 2 54. 1 2 2 3. 1 1 2 3. 1 0 7 7, 1 

0 0 7. 9 40. 8 9 3, 8 3 8, 7 7 8, 6 7 1 c 

[0 0 8 2] (2) (1) x-mzi[:^m^m\^\ mn^ 
{cmmmi (2) <hi^^{cur 3-:^^1^-l 9. 20 

-v^y/u-l 6-ai5^yu-l 3, 1 4— v^T^fc: Kn-P 
GEi ><^>'V:n;^7^/U ll, i 5 _ tf ( t - ^ 

»H-NMR (CDCI3, 2 0 0MHz) 5 p p m ; 
0. 08(s. 3H), 0. 09(s. 3H). 0, 1 

1 (s, 3H), 0. 12 (s, 3H). 0. 84- 

0. 9 5 (m, 6H) , 0. 8 9 (s, 18H) , 1. 
28-1. 86 (m, 11 H), 2. 16 (dd, J = 
18. 2, 6. 9Hz, IH), 2. 16-2. 27 

(m, IH), 2. 67 (ddd, J = 18. 2, 6. 
7. 1. 3Hz, IH), 2. 70 (ddd, J=9. 

1, 6. 9, 1. 3Hz, IH), 3. 52 (t, J = 
6. 4Hz. 2H) . 3. 76 (s, 3 H) , 4. 07 

(s, 2H).. 4. 2 3-4. 3 4 (m, 1 H) , 4. 
3 6-4. 4 0 (m, 1 H) « 

IR(neat) :2 9 5 7. 2 9 3 1, 2 8 5 9. 2 

2 3 5, 1 74 8. 1 4 6 3. 1 3 6 2. 1 2 5 3, 1 
207, 1141, 1073, 1007. 939. 83 
9, 778, 671 cm-*o 

[00831 (3) (2) x*mzit^m^m\^\ mw^ 
icmmmi (3) tmmcLxs-:^^^-! 9, 20 

-v^yyu— 1 6-31^/W- 13, 1 4-i;?7^fc Kn-P 
GFia 11, 1 5-t:'>^ (t-:/ 

9, 2 O-i^y/U'- 1 6 1 3, 14-v^xt: 
Kn-PGFi/3 pi^yu^^^-r/u 11. 1 5 - fcf-X 

( t - y^/i^i^^ ^/ui^ y /uin-x/u) ^mzo 

[00 84] 3-;?^=2e1^- 1 9, 20-v^y/U-16- 
3i^>rU-13, 1 4-i?v't Kci-PGFi a ^ 

11, 1 5-f>^ (t-3^^/U'v^>^/Uv'y 

»H-NMR (CDC 1 3. 2 0 0MHz) 6ppm; 
0. 08 (s, 3H) . 0, 09 (s, 3 H) , 0. 1 
0 (s. 6H) . 0. 8 2-0. 9 5 (m. 6 H) . 
0. 88 (s. 18 H). 1. 18-2. 02 (m, 1 
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4H), 2. 41-2. 50 (m, IH). 3. 54 
(t, J = 6. 4Hz. 2H) . 3. 76 (s. 3 

H) , 4. 0 6-4. 16 (m, 1 H) . 4. 0 8 
(s, 2H) , 4. 2 2-4. 30 (m. 1 H) , 4. 

3 2 - 4. 3 8 (m, 1 H) o 

IR(neat) :3 5 2 3. 2 9 5 7, 2 9 3 1, 2 
8 8 3, 2 8 5 8, 2 2 2 9, 1 7 5 9, 1 4 6 3, 1 
43 9, 1362, 1254, 1211. 1141, 1 

0 7 3, 1 0 0 6, 9 3 9, 8 3 8, 7 7 8. 6 7 1 
c m"^ 

[0 08 5] 3-;*-^i^-19, 2 O-v^y/U- 1 6- 
^^/l^-lS, 1 4-v^7='t Kcz-PGFi i3 ^^/i^ 
11, 15-fc*;:^ ( t -y^/Uv^T^^/^i^y 

»H-NMR (CDC 1 3. 2 0 0MHz) 5 p p m ; 
0. 07 (s, 3H) . 0. 08 (s, 6 H) . 0. 1 

1 (s, 3H) . 0. 8 2-0. 9 5 (m, 6 H) , 
0, 88 (s. 9H) , 0. 89 (s, 9 H) , 1. 1 
8-1. 94 (m, 14 H), 2. 23 (ddd, J = 
9. 4, 6. 2. 1. 7Hz, IH), 3. 54 (t, 

J = 6. 4Hz. 2H), 3. 75 (s. 3H), 3. 
94-4. 08 (m, IH), 4. 08 (s, 2H), 
4. 16-4. 28 (m, IH), 4. 32-4. 39 
(m. IH) o 

IR (neat) :3468, 2957, 2931, 2 
88 3, 2 8 5 8, 2 2 3 1. 1 7 5 9. 1 4 6 3, 1 
440, 1362, 12 5 3. 1212, 1140. 1 
068, 1006, 838, 778, 672 cm-»o 

[0 0 8 61 (4) (3) x-mcit^^^m\i\ mn&^ 
\cmmmi (4) tmm\cL.x3->t^'^-9-y':t^ 

*>-9 iS-i^'cin— 19, 2 0-i^y>'^-l 6 — Ji^/U 

-13, 1 4->?-r'fc Kn-PGFi a 

/u 11, 15 — t';^ ( t — y^/Uv^>?«f^/^'>y /w^— 

n-19, 2 0— v^y/U- 1 6-^^yU- 1 3, 14 — 
v^T^t Kd — PGFi ^/U^^T^/L- 11, 15 — 

[0 0 8 7] 3 9 -t';^^v'- 9 i3 -iJ' n n 
-19, 2 0-v^/yU- 1 6 -^^/l^- 1 3. 14-v? 
xbKn-PGFia "^/U 31:^7^ /i^ 11. 15- 
tfy^ ( t -y^/Ui^p^^>'i-v'y /i^^— r/U) 
»H-NMR (CDCI3, 2 0 0MHz) 6 p p m ; 
0. 07 (s, 3H) , 0. 08 (s, 6 H) , 0. 1 
1 (s, 3H) , 0. 8 3-0. 9 5 (m. 6 H) . 
0. 88 (s, 9H) , 0. 89 (s. 9H) , 1. 1 
8-1. 78 (m, 11 H), 1. 96-2. 18 

(m, 3H) , 2. 29 (ddd, J=8. 9. 5. 
0, 1, 7Hz. IH) , 3. 54 (t, J = 6. 5H 
z, 2H) . 3. 76 (s, 3H) , 3. 96 (dd. 
J = 15. 6. 7. 7Hz, IH), 4. 08 (s, 2 



H), 4. 24 (q, J=5. OHz. IH). 4. 3 

6 (dd. J=4. 2, 1. 7Hz, lH)o 
IR(neat) :2 9 5 6. 2 9 3 1, 2 8 58. 2 

2 3 2, 1 7 6 2. 1 74 3. 1 4 6 3. 1 4 3 9, 1 

3 6 2, 1 2 5 4, 1 2 0 6, 1 1 4 2. 1 0 74, 1 
007, 939, 838. 778. 671 cm-^o 

[0 0 8 8] 3-:^^-\^-9-y'^^i^-9 a-'i^uu 
-19. 2 0-v^y/U- 1 6 -^^/U- 1 3, 14-v^ 
T^tKo-PGFia y^yuai>^7^yu 11, 15- 
tr;^ ( t -yf^/l^v^p* ^/UV y x/U) 
»H-NMR (CDCI3, 2 00MHz) 6ppm; 

0. 06 (s. 3H) . 0. 08 (s. 3 H) , 0, 0 
9 (s. 3H). 0. 11 (s. 3H), 0. 81- 

1. 0 0 (m. 6H) . 0. 8 9 (s, 1 8 H) . 1. 
17-1. 94 (m. 1 2H) . 2. 02 (ddd. J 
= 15. 3, 3. 6, 1. 6Hz. IH), 2. 55 

(ddd. J = 15. 3, 8. 5. 6. 3Hz. 1 
H), 2. 68 (ddd, J = ll. 7, 6. 5, 1. 
6Hz. IH) . 3. 4 6-3. 6 1 (m, 2 H) . 

3. 76 (s. 3H) . 4. 08 (s. 2H). 4. 1 
0-4. 2 5 (m. IH) , 4. 2 6-4. 4 4 (in. 
IH) 

4. 38 (dd. J=4. 2. 1. 6Hz, lH)o 
IR(neat) :2 9 5 7, 2 9 3 1. 28 5 9. 2 

2 3 3. 1 7 6 1. 1 4 6 3, 1 4 3 8. 1 3 84, 1 

3 6 2, 1 2 5 4. 1 2 0 7, 1 1 4 2. 1 0 7 4. 1 
00 7, 94 0. 8 9 1, 8 3 8. 8 1 2, 7 7 8. 6 

7 2 c m-* o 

[0089] (5) (4) xmc{t^^^m\^\ mw^ 
(5) tmm\z\^x 3-:^^-^- 9-7"^^ 

i^-9 i3 --5^ 00-19, 2 0--:^/>'U-l 6 -^^/U 
— 13, 1 4-i/T^fc: Kn-PGFi a ^ ^/Uniy^T" 
yi^. ioJ;t;^3-;<^^i^-9-v^;^=3f^v'-9 a-^nn- 
19. 2 0-v^//U- 1 6-^^y^- 1 3. 14-v^7^ 
t Kn-PGFi a ^ ^/^'^;^'r/^'^^#/bo 
[0 0 9 0] 3-:^^'^—9—7'^^-y—9Q-^^^ 
-19, 2 0-i^yyU- 1 6— 3i^>ru- 1 3, 14-v? 
-rt Kn — PGFi a y 

>H-NMR (CDC 1 3, 2 0 0MHz) 6 p p m ; 

0. 93 (t. J = 7. IHz. 3H), 0. 94 
(t, J = 7. IHz, 3H), 1. 18-1. 84 
(m, 1 1 H) , 2 . 0 3- 2. 3 8 (m, 4 H) , 

3. 48-3. 62 (m, 2H), 3. 76 (s, 3 

H) . 3. 8 8-4. 0 4 (m, 1 H) , 4. 0 8 
(s. 2H) , 4. 2 8-4. 4 6 (m, 2 H) « 

IR(neat) :3 4 0 1. 2 9 6 0. 2 9 3 7, 2 

8 7 6, 2 209, 1 7 5 2. 1 6 6 7. 1 4 6 0, 1 

4 4 0, 1 3 8 2, 1 2 7 9, 1 2 2 2. 1 1 3 9, 1 
0 2 1.7 0 7 c ra-» 

[0 0 9 1] 3-s^-=^c^1^-9— 7':*-:5ri/-9 a-^ou ■ 



(20) 



/t?^gg5p:7-2 8 5 9 2 9 



-19. 2 O-v^y/l^- 1 6-:3^^/U- 1 3. 
T^l: Kn — PGFi a T^^yu^-Xf^yu 
»H-NMR (CDC 1 3, 3 0 0MHz) 6ppm; 
0. 93 (t, J = 7. 4Hz, 3H), 0. 94 
(t. J = 7. 4Hz, 3H), 1. 26-2. 02 
(m. 12H). 2. 15 (ddd, J = 15. 6, 
3. 0, 1. 2Hz, IH), 2. 61 (ddd, J = 
15. 6, 8. 7, 5. 6Hz. IH), 2. 73 (d 
dd. J = ll. 7, 6. 1, 1. 9Hz. 1 H) , 
3. 47-3. 62 (m, 2H) . 3. 76 (s, 3 
H), 4. 08 (s, 2H). 4. 26 (ddd, J = 
8. 8. 5. 9, 3. OHz. IH). 4. 35-4. 
4 5 (m, 2H) o 

IR(neat) :3 40 1. 2 9 6 0, 2 9 3 6, 2 
8 7 5. 2 2 3 4. 1 7 5 6. 1 4 6 0. 1 4 3 9. 1 
3 7 9. 1 2 7 7, 1 2 1 6. 1 1 3 9. 1 0 8 1. 1 
021, 707. 617 cm-io 
[00921 (6) (5) X-m:iit^^^m\^\ 

(6) tmmii^L^xs-^^'^-Q-v':^^ 

v'-9 i3-^on-19, 2 0-i^y/U-l 6-3i^/b 
-13. 1 4-v^7^fc Kn-PGFi a. *5j:t/3-;*' 
^ri^- 9 9 a -iJ' D D - 1 9, 20— v^/ 
yu- 1 6-^^/1^- 13.1 4-v^xt Kn-PGFi 

[0 0 9 3] 3-:^=3E^f— 9-'r;^^v'-9 iS-iJ'nn 
-19, 2 0-v?//U- 1 6-Ji5^>'U- 1 3. 14-v? 
•r t Kn-PGFi a 

»H-NMR (CDC 13. 2 0 0MHz) 5 p p m ; 

0. 93 (t. J = 7. IHz, 3H). , 0. 94 
(t. J = 7. IHz, 3H) . 1. 18-1. 81 
(m. 1 1 H) , 2 . 0 4-2. 3 2 (m. 3 H) . 

2. 33 (ddd. J = ll. 2. 6. 4. 1. 8H 
z, IH). 3. 48-3. 66 (m. 2H). 3. 9 
6 (q, J = 7. 2Hz, IH), 4. 10. (s, 2 
H) . 4. 36 (dd. J = 12. 0, 6. 4Hz. 1 
H). 4. 43 (dd, J=4. 2. 1, 8Hz. 1 
H) o 

IR(neat) :3 3 9 2, 2 9 6 1. 2 9 3 6, 2 
8 7 6. 2 2 3 6. 1 7 3 6, 1 4 6 1, 1 3 8 2, 1 
24 0, 1 1 34. 1 0 1 7. 9 6 1, 80 2, 6 8 0 

c m'' o 

[0 0 9 4] 3-;e-=^i^-9— r^^>'-9 a-^on 
-19. 2 0-v^yyU- 1 6 1 3, 14-v^ 
T^fc: Ka-PGFi a 

»H-NMR (CDC 1 3, 3 0 0MHz) 5ppm; 

0. 93 (t. J=7. 3Hz. 3H) . 0. 94 
(t. J = 7. 3Hz. 3H), 1. 17-2- 03 
(m. 12 H). 2. 16 (ddd. J = 15. 7. 

3. 0. 1. IHz. IH) . 2. 64 (ddd, J = 
15. 7. 8. 8. 5. 6Hz. 1 H) . 2. 74 (d 



dd. J = ll. 6. 6. 2. 2. IHz. IH), 

3. 44-3. 7 0 (m. 2 H) , 4. 06 (d. J = 
16. 7H z, 1 H) 

4. 15 (d. J = 16. 7Hz. IH). 4. 27 
(ddd, J=8. 8. 6. 0, 3, OHz, 1 H) . 

4. 38-4. 43 (m, IH). 4. 47 (dd. J 
= 4. 4. 2. IHz. lH)o 

IR(neat) :3391, 2962. 2937, 2 
875. 2235, 1 7 33, 1461. 1 4 32. 1 
3 8 3. 1 2 1 9. 1 1 3 3, 1 0 8 0. 1 0 1 8. 7 

5 7,6 6 8 c m-» o 

[0 0 9 5] mmm e 

(17S) -3-;^-^■t^-9-^;r=3f•v^-9 ^-i^no 
-17. 2 O-i^^^yU— 1 3. 1 4-i^'7^b Ka-P 
GFia. (17S) -3-:^=3f-i^~9— r:t=¥'>-9 
a-:^^cD-l7. 2 O-v^p^^/l— 1 3. 14-v^x 
bKn-PGFia. is J:t/p< ^/U^>^-r/i-*|:^i83g 

(1) (3S) -3- (t-y^/Ui^^^jUiyu^iy) 
-3—>^a^:f^/U':fuy<-l — (XDi^i:>^{C (3 

5. 5S) -3- (t-r^^/^v?p«^/^v'n^v') -5 

^/L^/ 1 — r . mwmcmmm i 

(1) i:l^«fCLT (3R. 4R) -2-p<f^W>'-3 
- [ (3' S, 5' S) -3* - (t-^^^yu-v^^^yw 
-5* -^^f-juy-)--!' — r-/u] -4- 

[0 09 6] »H-NMR (CDCla, 200MHz) 
6ppm;0. 09. 0. 10 and 0. 12 (3 
s, 12 H), 0. 89 (s. 18 H). 0. 80- 
0. 9 9 (m. 6H) , 1. 0 0-1. 7 2 (m. 9 
H). 2. 32 (dd. J = 18. 0. 7. 4Hz. 1 
H), 2. 71 (dd. J = 18. 0, 6. 6Hz. 1 
H), 3. 47-3, 56 (m. IH), 4. 15- 
4. 33 (m. IH). 4. 44 (dt, J = l. 6. 
7. OHz, IH), 5. 54 (d. J = 2. 6Hz. 
IH), 6. 13 (d. J = 3. OHz. lH)o 
IR(neat) :2 9 30, 2 8 5 0, 1 740. 1 

6 4 0, 1 4 6 0, 1 3 6 0. 1 2 5 0, 1 1 20, 1 
080, 835, 770 cm-^o 

[0097] (2) (1) xntiit'^(ib^mv\ mn^ 

{C^lSWl (2) tmmcLX (17S) -3-7t-^i^ 
-17, 2 0-:i:^^^yU- 1 3. 1 4 - v^v^ t Kcz - P 

GEi ^^yu^xy^-ryw- 11, iS-tT-x (t-:/^/^ 

*H-NMR (CDC 1 3, 2 0 0MHz) 6 p p m ; 
0. 09(s, 6H), 0. 11 (s, 3H). 0. 1 
2 (s. 3H) . 0. 7 8-1. 0 2 (m. 6 H) , 
0. 89 (s. 9H) . 0. 90 (s, 9 H) . 1. 0 
4-1. 86 (m, 15H) . 2. 16-2. 29 
(m, IH) , 2. 17 (dd, J = 18. 2, 6. 9 



(21) 



Hz, IH), 2. 64-2. 76 (m, IH), 2. 
67 (ddd. J = 18. 2, 6. 6, 1. 2Hz, 1 
H) , 3. 52 (t. J = 6. 4Hz, 2 H) . 3. 7 
6 (s. 3H), 4. 07 (s, 2H). 4. 23- 
4. 35 (m, IH) , 4. 42 (dtp J = l. 6H 

2, 6. 9 Hz, IH) o 

IR(neat) :2 9 5 5, 2 9 30, 2 8 5 8, 2 

2 3 5, 1 7 4 8, 1 4 6 3, 1 4 3 9, 1 3 7 9, 1 

3 6 2. 1 2 5 3, 1 2 0 7, 1 1 4 1. 1 0 9 5, 1 
006. 940, 838. 779, 670 cm->o 

[0098] (3) (2) x-mci\:^m^m\^\ mn^ 
\zmmmi (3) .^i^^tctr (i 7s) -s-:^^-^ 

-17, 2 0-v?^5^/U- 1 3, 1 4-v^-7^fc: Kd-P 
GFia 7«^/U3i::^-r/U 11. IS-lf^it-zf 
/u^—'r/u) . :JoJ:t/ (1 7 S) -3 
-;^-=^i^-17, 2 0-v^^^yu- 1 3, 14->^7^t: 
Kcr-PGFii3 ;^=^/l^=i^^'rJU 11, 1 5 - fc'^^ 

(1 7 S) -3:-;^:^i^- 1 7. 20-v^^^yi— 1 

3, 1 4->^7^fc Knz-PGFi a 

11, 1 5 - tr::^ ( t ^/Uv' y yu^i— r 

/w) 

»H-NMR (CDCI 3, 2 0 0MHz) 6 p p m ; 
0, 09 (s, 3H) , 0. 10 (s. 6H) , 0. 1 
1 (s, 3H) , 0. 7 7-0. 9 5 (m, 6 H) , 
0. 88(s, 9H), 0. 90(s, 9H). , 1. 1 
6-2. 02 (m, 18 H), 2. 41-2. 49 

(m, IH), 3. 54 (t, J = 6. 5Hz, 2 
H), 3. 75 (s, 3H), 4. 05-4. 29 

(m, 2H) . 4. 0 8 (s, 2 H) , 4. 4 1 (d 
t. J = l. 6. 7. OHz, lH)o 
IR(neat) :3 5 2 1. 2 9 5 4, 2 9 3 0, 2 
8 5 8, 2 2 3 1, 1 7 5 8. 1 4 7 2, 1 4 6 3, 1 

4 3 9. 1 3 7 9. 1 3 6 2. 1 2 5 5. 1 2 0 8, 1 
1 4 1, 1 0 8 3. 1 0 0 5. 9 3 9. 8 3 8. 7 7 
8, 6 6 8 cm * „ 

[0 0 9 9] (1 7 S) -3-;^^1^- 1 7, 20-i^ 
;^^/u-l3, 1 4-v^T^t: Kc2-PGFi i3 ^^yi^ 
11, 15-t:'^ ( t ->^^/u>^p< ^/i^v' y 

>H-NMR (CDC 1 3, 2 0 0MHz) Sppm; 

0. 07(s, 3H). 0. 08(s, 3H), 0. 1 
0 (s, 3H), 0. 12 (s, 3H), 0. 81- 

1. 03 (m, 6H) . 0. 88 (s, 9 H) , 0. 9 
0(s, 9H). 1. 15-1. 95 (m, 18 H). 

2. 22 (ddd, J = 9. 3, 6. 2. 1. 6Hz, 
IH), 3. 54 (t, J = 6. 3Hz. 2H), 3. 
75 (s, 3H) , 3. 9 4-4. 0 6 (m, 1 H) , 

4, 08 (s, 2H), 4. 15-4. 28 (m, 1 
H), 4. 42 (dt. J = l. 6. 7. OHz. 1 



if^5aip7-2 8 5 9 2 9 



H) o 

IR(neat) :3 4 6 8, 2 9 5 5. 2 9 3 0, 2 
8 5 8. 2 2 3 2, 1 7 5 9, 1 4 6 3, 1 44 0, 1 
3 84, 1 3 6 1, 1 2 5 3, 1 2 0 9, 1 1 3 8, 1 
070, 100 6. 837, 778, 669 cm'^o 

[0 10 0] (4) (3) x*mfzi\:^^^m\^\ 

{cHJEfisji (4) irl^^tnL-C (17S) -3-^^■!^ 
-9-v^;d-=^v/-9 j3-i?'niD-i7. 2 O—i^^^/U 
-13, 1 4-v^y^fc Kci-PGFi a :^^fVzr.7sy- 

11,15- If >^ ( t -:/^>'U>^7« ^/Uv- y 
T^yu) , jojit/ (17S) -3-::d-=5ri^-9-7^;*-^V 
-9a -i^ 00-17, 2 O-v^^^/l^- 1 3, 14- 
v^T^t Kn-PGFi ap*^/^:^!^^^/^ 11, 15- 
tf>^ (t-y^/Uv^^^/Uv'yyu^-T^/w) S:#ySio 
[0101] (17 S) -3 -;^-^rif- 9 -^ir^^y- 
93-^5^00-17, 2 O-v^^^v't'- 1 3, 14-v^ 
T'tKD-PGFia 11, 15- 

*H-NMR (CDC 1 3, 2 0 0MHz) 6ppm; 

0. 07(s, 3H). 0. 08(s, 3H). 0. 1 
0 (s. 3H) , 0. 12 (s, 3H) , 0. 81- 

1. 01 (m, 6H) , 0. 88 (s, 9 H) , 0. 9 
0 ( s , 9 H) , 1 . 0 5-1. 7 7 (m, 1 5 H) , 

2. 00-2. 17 (m, 3H). 2. 28 (ddd, 
J=8. 7, 4. 8, 1. 5Hz, IH), 3. 54 

(t. J = 6. 4Hz, 2H). 3. 76 (s, 3 
H), 3. 96 (q. J = 7. 7Hz, IH). 4. 0 
8 (s, 2H) , 4. 18-4. 2 8 (m, 1 H) , 
4. 3 6-4. 4 7 (m, 1 H) <, 
IR(neat) :2 9 5 5, 2 9 3 1, 2 8 5 8. 2 

2 3 2. 1 7 5 9. 1 4 6 3. 1 440. 1 3 84. 1 

3 6 2. 1 2 5 5. 1 2 0 7. 1 1 4 2, 1 0 8 8, 1 
006, 940. 838, 779, 670 cm-^o 

[0 10 2] (1 7 S) — 3-::^:^^— 9— 
9a-i5'ao-l7, 2 0 - v?7< ^/l^- 1 3 . 1 4 -v^ 
XtKo-PGFia ^^^/U^^^-r/l^ 11. 15- 

»H-NMR (CDC 13. 2 0 0MHz) 6 p p m ; 

0. 07 (s, 3H), 0. 09 (s, 3H), 0. 1 
0 (s, 3H), 0. 12 (s, 3H), 0, 80- 
1.0 0 (m, 6H), 0. 89 (s. 9H), 0. 9 
0 (s, 9H) , 1. 0 2- 1. 9 4 (m, 1 6 H) , 
2. 02 (ddd, J = 15. 2, 3. 6, 1. 7H 
2, IH), 2. 55 (ddd, J = 15. 2, 8. 

6. 6. 2Hz, IH), 2. 68 (ddd. J = l 

1. 9. 6, 5, 1. 6Hz, IH), 3. 47-3. 
6 0 (m, 2H) . 3. 7 6 (s, 3 H) , 4. 0 8 

(s. 2H) , 4. 1 1-4. 24 (m. 1 H) . 4. 
2 7-4. 4 9 (m, 2 H) o 

IR(neat) :2 9 5 4. 2 9 3 0, 2 8 58. 2 



(22) ^mW- 7-285929 



2 3 2, 1 7 6 1, 1 4 7 2. 1 4 6 3. 1 3 8 0. 1 

3 6 2, 1 2 5 5. 1 2 0 7, 1 1 4 2. 1 08 9. 1 
00 6. 9 40. 8 8 8, 8 3 8. 8 1 1, 7 7 8, 6 
6 8 cm-^o 

[0103] (5) (4) x-mzit^^^m^\ mw^ 
{cmmmi (5) trnm^cLx (i7s) -3-^^^ 

-9— 7':^^'>-9 i5-:^^nn-l7, 2 O-i^j^'^/l^ 
-13, 1 4-v^T^fc Ko-PGFi a 

^^XJ^ ( 1 7 S) - 3 9 -t^tT^v-- 9 
^->7nD-17, 2 0-i/;»<^>'^- 1 3, 14-v?'r 
fcKo-PGFia 7«^/U3i>?.7^/U^#fCo 
[0104] (l7S)-3 9 -xi^^^v'- 

9 i3 D n- 1 7, 2 0-v^p«5^/U- 1 3, 14— 

Kd-PGFi a ^^/umj^x/W- Mb'&ifee) 
»H-NMR (CDC 1 3, 3 0 0MHz) 6ppm; 

0. 8 2-0. 9 8 (m. 3 H) . 0. 9 1 (d. J == 
6. 3Hz. 3H), 1. 08-1. 40 (m. 6 
H). 1. 46-1. 79 (m, 9H), 2. 10- 
2; 27 (m. 3H). 2. 31 (ddd. J = 9. 

8, 6. 4, 1. 9H2, IH) . 3. 53-3. 58 

(m. 2H) , 3. 7 6 (s, 3 H) , 3. 9 5 (q, 

J = 7. 3Hz. IH), 4. 08(s, 2H), 4. 

3 2-4. 3 9 (m, 1 H) . 4. 43 (dt. J = 

1. 9. 7. 7 Hz, lH)o 

IR(neat) :3 4 0 1, 2 9 3 0, 2 8 6 0, 2 

2 3 4, 1 7 5 6. 1 4 4 0. 1 3 7 8, 1 2 8 1. 1 

2 1 7, 1 1 4 0, 1 04 6. 8 00. 706 c 

[0 10 5] (17S) -3-;^-=3e1^-9-v^^^i^- 
9a-^nn-17. 2 0 - v?;^ ^/U- 1 3 . 14-v? 
T^t Kcr-PGFi a ^yUin;;^-7^>rU 
»H-NMR (CDC 1 3, 2 0 0MHz) 6 p p m ; 
0. 80-1. 00 (m. 3H). 0. 90 (d, J = 
6. 6H2. 3H). 1. 09-2. 07 (m, 16 
H). 2. 15 (ddd. J = 15. 7. 3. 0, 1. 
IHz. IH) . 2. 61 (ddd. J = 15. 7. 
8. 7, 5. 6Hz. IH). 2. 72 (ddd. J = 
11. 5. 6. 2, 1. 7Hz, IH) , 3. 48- 
3. 6 2 (m. 2H) , 3. 7 6 (s, 3 H) , 4. 0 
9 (s. 2H). 4, 26 (ddd. J=8. 7. 6. 

2. 3. OHz. IH), 4. 34-4. 49 (m. 2 
H) o 

IR(neat) :3 4 0 1, 2 9 30. 2 8 6 0. 2 
2 3 5, 1 7 5 6. 1 6 3 2. 1 440. 1 3 8 2, 1 
2 8 2. 1 2 1 3, 1 1 3 9. 1 0 2 2. 7 0 6. 6 6 
9.6 2 5 c m-^ o 

[0106] (6) {5) x*nt:it^m^m\^\ 
\cmi&mi (6) tmm\:iLx a is) -9-7^^^ 

9 U -^^ D n — 1 7. 2 0— 1 3. 14 
->?7^t Kci-PGFi a, i3i:U5 (1 7 S) - 9 — T 



Tr-:^^^- 9 a-iJ^nn- 1 7. 2 0 - 1 3 . 

1 4-v^7^t Kd-PGFi aSrttfCo 
(1 7 S) -9-7'::r:¥'>-9 jS-^na- 1 7. 20 
-v^^^/u- 13. 1 4-C^7^t: Kci-PGFi a 
»H-NMR (CDC 1 3, 3 0 0MHz) 5 p p m ; 
0. 82-0. 95 (m. 3H), 0. 91 (d. J = 
6. 2Hz, 3H), 1. 08-1. 77 (m. 15 
H), 2. 14-2. 27 (m, 3H), 2. 32 (d 
dd, J = 9. 9. 6. 7, 1. 7Hz, IH). 3. 
60 (t. J = 6. IHz. 2H),.3. 92-4. 0 
0 (m, IH) , 4. 10 is, 2H) , 4. 3 2- 
4 . 3 9 (m. 1 H) . 4 ; 44 (dt. J = l. 5. 
6. 3Hz. IH) o 
IR (neat) :3369. 2929. 
23 7. 173 3, 145 7. 1383. 



2 8 6 0. 2 
12 19. 1 

135. 1049. 985. 758. 669 cm->o 
[0107] (17S)-3 -i^t^lt- 9 -y'^^i^- 
9a-^DD-17. 2 0->^;^^>'U- 1 3, 14-v^ 
v^t Ko-PGFi a 

»H-NMR (CDC 1 3. 3 0 0MHz) 5ppm; 
0. 85-0. 96 (m. 6H), 1. 05-2. 02 
(m. 16 H), 2. 16 (ddd. J = 15. 7. 

2. 9. 1. IHz, IH) , 2. 62 (ddd. J = 
15. 7, 8. 7. 5. 6Hz, lH), 2. 73 (d 
dd. J = ll. 6, 6. 0, 1. 9Hz, IH). 

3. 46-3. 74 (m. 2H), 4. 05 (d, J = 
15. 5Hz, IH), 4. 14 (d, J = 15. 5H 
z, IH) . 4. 26 (ddd, J=8. 7, 6. 0, 
2. 9Hz. IH), 4. 37-4. 53 (m, 2 

H) o 

1 R (n e a t ) : 

2 3 6. 1 7 3 4. 
2 2 6, 1 1 3 5, 

[0108] ^1 
3-::^-:^f--9-'7^;*"^v^-9 /3-:?^nn-l 7, 1 
8, 19, 2 0-x h^y/l^- 1 6-i^^n^V'^/U- 
13, 1 4 - v^T^b: Kd-PGFi a. *5j:U5p«^/W^ 

(1) (3S) -3- ( t -y^/Uv^^f^y^v-odj^i/) 
-3-ixi7n--.>^^7U>^D>'N-l--rxOft^'9tC (3 
S) -3- ( t ->^5^/u>^;'<^/Uv'n:^'» -B-i^^ 

(1) tmmcLX (3R, 4R) -2-y^U>-3 

- [ (3' S) -3' - ( t -^5^/^v^p^^/^v'D:^r 
v^) -4' -iy^ u^^'^/i^y^ - I' — —4 

- ( t -:/^yWv^>^/W'>ni:^v') v'^ d^^V^V- 1 

'H-NMR (CDC 1 3, 3 0 0MHz) 6 p p m ; 
0. 07-0. 17 (m, 12H), 0. 89 (s. 1 



3369, 2930. 2861, 
146 0. 1432, 1379, 
1021.678.626 c 



2 
1 
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8H). 1. 03-2. 02 (m, 11 H). 2. 33 
(dd, J = 17. 9. 7. 6Hz, IH), 2. 71 
(dd, J = 17. 9, 6. 4Hz, IH), 3. 41 
-3. 5 8 (m, IH) , 4. 2 2-4. 3 1 (m, 1 
H), 4, 39 (t. J = 6. 7 Hz, IH), 5. 5 

5 (d. J = 2. 4Hz, IH) , 6. 14 (d. J = 
3. GHz. IH) o 

IR(neat) :2 9 3 0, 2 8 5 0. 1 7 3 5, 1 

6 3 8, 1 4 6 0, 1 3 6 0. 1 24 5, 1 2 2 0, 1 
100. 1000, 935. 825, 770 cm-»o 

[0109] (2) (1) x-m:iit^^^^^\ mm^ 
(2) tmm\cLX3-yt^'^-i 7 , i 

8, 19. 2 0— -r h^y/U- 1 6-i/^?'C3^>'f^y^— 
13, 1 4-i^7^t: Kn-PGEi ^/Uai;;^^^/^ 
11. 1 5 - tf :^ ( t --/^fV-J^ ^yuv- y /u^— f- 

/u) ^#/to 

>H-NMR (CDC 13, 2 0 0MHz) fippm; 
0. 09(s. 6H). 0. 11 (s. 3H). 0. 1 
2 (s, 3H). 0. 89 (s. 9H), 0. 90 

(s, 9H) , 0. 9 5-2. 2 7 (m. 1 9 H) , 
2. 58-2. 76 (m, 2H), 3. 52 (t, J = 
6. 4Hz. 2H), 3. 76 (s, 3H). 4. 07 

(s. 2H) . 4. 2 2-4. 3 4 (m. 1 H) , 4. 
36 (dt. J = l. 6, 6. 4H2, 1 H) o 
IR(neat) :2 9 5 3. 2 8 5 8. 2 2 3 5. 1 
747, 1473. 1463, 1439, 1362. 1 
2 54. 1 20 8. 1 1 4 2, 1 1 0 3, 1 00 6. 9 
40. 839. 779. 670. 577 cm-^o 

[oiioi (3) (2) x%tz.{\L^m^m^^. wmh 

JC^JfifiSJl (3) ,^l^«(CLT3-:?t-^i^- 1 7. 1 
8. 19. 2 0-7^ h^y/W-l e-v'^n^Z^^/U— 
13. 1 4-v^7^t: Kn-PGFi a ;?< ^yU^;^-?^/!^ 
11, 15 — t';^ ( t — y^^uv^;?^^^^^!; /u^a^— -r 
/u) > i3cta^3-;d-=ap-!^-l 7. 18. 19. 20-7" 
h^y/W— 1 6 --y^ u^-y^ju— 13, 1 4— v^T^fc 
Kc2-PGFi3 11. 1 5 - tf^ 

( t -r/f^yu-^^y "f-ji^iy V /nn— /u) ^^tio 
[0111] 3-^=3f■i^- 1 7, 18. 19. 20-7" 
h^y>'^- 1 u^y^jv- 13. 1 4-v=7^t 

Kn-PGFia ^/U;t:>^-r/U 11. 1 5 - li^>^ 

iH-NMR (CDCI3. 2 0 0MHz) 5ppm: 

0. 09(s. 3H), 0. 10 (s. 6H). 0. 1 
1 (s. 3H) , 0.. 88 (s, 9H) , 0. 90 

(s, 9H) . 0. 95-2. 10 (m. 2 0 H) . 
2. 40-2. 51 (m. IH). 3. 55 (t. J = 
6. 4H2. 2H). 3. 76 (s. 3H). 4. 02 
-4. 17 (m, IH) . 4. 0 8 (s, 2 H) , 4. 
21-4. 30 (m. IH) , 4. 35 (dt, J = 

1. 9. 6. 4H2. lH)o 



IR(neat) :3 5 2 3, 2 9 5 2. 2 9 3 1. 2 
8 5 8. 1 7 5 8. 1 4 7 3. 1 4 6 3. 1 4 3 9. 1 
3 8 8. 1 3 6 2, 1 2 5 3. 1 2 1 1, 1 1 4 0. 1 

1 03. 1 0 7 7, 1 0 0 6, 9 3 9, 8 3 8. 7 7 

8.6 6 8 cm-* o 

[0112] 3 1 7. 18. 19. 20-7^ 
Jf\^-\ 6-v'^n^>^/u-i 3, 1 4-v?xt 
Kci-PGFi/3 y ^/u^i^^f'/u 11. 15-bf;^ 

( t — y^/Uv^y f^/uv^y yi^^— ryu) 
»H-NMR (CDCI3. 2 00MHz) 6 p p m ; 
0. 07(s, 3H). 0. 09(s. 3H). 0. 1 
0 (s. 3H). 0. 12 (s. 3H). 0. 87 

(s. 9H), 0. 88 (s. 9H). 0. 95-2. 

07 (m. 20 H), 2. 22 (ddd. J = 9. 4. 
6. 4. 1. 7Hz. IH). 3. 54 (t, J = 6. 
3Hz. 2H). 3. 76 (s. 3H). 3. 94- 

4. 0 7 (m, IH) . 4. 0 8 (s. 2H) . 4. 2 

2 (q. J=6. 4Hz. IH). 4. 36 (dt. J 
= 1. 7. 6. 4Hz. lH)o 

IR(neat) :3 4 6 8. 2 9 5 2, 2 9 3 1, 2 

8 5 8. 2 2 3 3. 1 7 5 8. 1 7 4 6. 1 4 7 3. 1 
463, 1440. 1362. 1253. 1211. 1 
138. 1071. 1006, 939, 838, 77 
8,6 70 c m-> o 

[0 113] (4) (3) -c^fc{t:^#j^fflv\ 

Kc-mmx (4) hnmz.x.xz-is-^^-^-'f'^^ 

v^-93-^nn-l7, 18, 19, lO-^rV^J 
/u- 1 6 -v^iJ^ D^V^yU- 1 3. 1 4-v^-rfc: Ko- 
PGFia y ^/Uai;^7^/n 1, 1 5 - t'::^ (t->^ 

*H-NMR (CDCI3, 2 0 0MHz) 6ppm; 
0. 07 (s. 3H). 0. 08 (s. 3H). 0. 1 
0 (s. 3H). 0. 12 (s. 3H). 0. 88 
(s, 9H) , 0. 90 (s. 9H) . 0. 95-2. 
17 (m, 20 H), 2. 28 (ddd. J = 8. 9. 

5. 3. 1. 7Hz. IH). 3. 54 (t. J = 6. 
5Hz. 2H), 3. 76 (s, 3H). 3. 96 (d 
d, J = 15. 2, 7. 5H2. IH), 4. 08 

(s. 2H) . 4. 25 (q. J = 5. 3Hz. 1 
H). 4. 35 (dt. J = l. 7. 6. 5Hz. 1 
H) o 

IR(neat) :2 9 5 2, 2 8 5 8. 2 2 3 3. 1 
7 6 1. 1 7 4 3. 1 4 7 2. 1 4 6 3. 1 4 3 9. 1 

3 8 9. 1 3 6 2. 1 2 5 5, 1 2 06, 1 1 4 2. 1 
0 7 5. 1 0 0 6. 94 0. 8 3 8. 8 1 2. 7 7 8. 
6 7 0 c m-* o 

[0 114] (5) (4) xm^vc^m^m^^^. 
tcsiife^iji (5) hnm:i\^x'3-^^^-^-y'^^ 

v'— 9 /3 — D CI - 1 7. 18. 19. 20-f'h7^ 
J A — 1 6 -v^^^ D'O'^/U- 13. 14 -i^-r t Kd 
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-PGFi a ^^/'W^;^7^/^^#fCo 
»H-NMR (CDC 1 3, 3 0 0MHz) 6ppm; 
0. 83-1. 34 (m, 6H), 1. 44-1. 82 
(m, 1 1 H) , 2 . 10-2. 30 (m. 3 H) . 

2. 31 (ddd, J=9. 9, 6. 5. 1. 8Hz, 
IH). 3. 50-3. 60 (m, 2H), 3. 76 

(s, 3H) , 3. 95 (dd, J = 14. 3, 7. 4 
Hz. IH), 4. 09 (s, 2H). 4. 35 (q. 
J = 6. 5Hz. IH) , 4. 4.2-4. 48 (m. 1 
H) o 

IR(neat) :3 4 0 1, 2 9 2 2, 2 8 5 2, 2 
2 3 4, 1 7 5 7, 1 4 4 7. 1 2 8 3, 1 2 1 7. 1 

1 4 0. 1045. 983. 895, 800, 706. 
5 8 1c m-l o 

[0 115] (6) (5) -e#fcfk:^^^ffii\ 

(6) tmmc]^X3-:t^^-9-y':t^ 
^/-9 /3-iJ^nn-l 7. 18, 19, 20-T-h7/ 
/U- 1 u^i^^ju— 13. 1 4— v^-r t: Kn — 

P G F 1 a ^ntCo 

»H-NMR (CDC 13, 3 0 0MHz) 6ppm; 
0. 8 0- 2. 2 5 (m, 20H) , 2. 32 (dd 
d, J = 9. 9, 6. 5, 1. 9Hz, 1 H) . 3. 5 
4-3. 6 4 (m, 2H) . 3. 9 5 (dd, J = l 

3. 8. 7. 5Hz. IH), 4. 10 (s, 2H), 

4. 36 (q, J=6. 5Hz, IH), 4. 40 (d 
t, J = l. 9, 7. OHz. lH)o 
IR(neat) : 3 3 9 2. 2 94 5, 2 8 6 7, 2 

2 3 7. 1 7 3 2. 1 4 4 5, 1 2 1 9, 1 1 34, 1 
046, 785, 668 cm'^o 

[0 116] m^ms 

3 -J^t^-^- 9 -y^yt^iy- 9 i 7 , 1 
8, 19, 2 O-'r hy y 1 6—\y^ o^^iyji— 
13. 1 4-v^xl: Kn-PGFi a. iSj:rj^^JU:r. 

(1) (3S) -3- ( t -r^^/Ui^^^/U'V'Ci:3ev') 
-3-^>i^^n^>^f^/U:7'D^'^-l— rv-COftt^ipiC (3 
S) -3- ( t -:/^yW'i^p<^/l->'n:^-» -3-ix^ 

(1) tmm{C\^X (3R. 4R) -2->^U>'-3 

- [ (3* S) -3' - (t-^^/Ui;^?^^JUiyu^ 

- ( t -r/f^yUv^p^^/Uv'Ci^v') ix^n^V^V— 1 

>H-NMR (CDC 1 3. 3 0 0MHz) 6ppm; 
0. 07-0. 14 (m. l2H). 0. 89 (s. 1 
8H). 1. 03-1. 80 (m. 13 H). 2. 33 
(dd, J = 17. 9. 7. 4Hz. 1 H) , 2. 71 
(dd, J = 17. 9, 6. 4Hz, IH), 3. 41 
-3. 5 4 (m. IH) . 4. 2 2-4. 3 2 (m, 1 
H). 4. 47 (t. J=6. 8Hz, IH). 5. 5 



5 (d. J=2. 5Hz, IH). 6. 14 (d. J = 
2. 7Hz, IH) o 

IR(neat) :2 9 30. 2 8 5 0, 1 7 3 5. 1 

6 4 0, 1 4 6 0. 1 3 6 0. 1 2 5 0. 1 2 2 0, 1 
100. 1000, 940. 830, 770 c m'^ o 

[0117] (2) (1) xmti{t^m^m\^\ mm^ 
(2) ^(^^icLrs-;*-^^— 1 7. 1 

8, 19. 2 O-'r hy 6-->^u^^-y/u- 
13. 1 4 -v^T='t Kd — PGEi ;?<^yu^;^x>ru 
11. 1 5 - li'^^ ( t -y^^'Uv^^ ^/Uv-y /u^— 7^ 

/^) ^^fCo 

^H-NMR (CDCI3, 2 00MHz) 6 p p m ; 
0. 09(s. 6H). 0. 10(s. 3H), 0. 1 
3 (s, 3H), 0. 65-2. 27 (m. 21 H), 

0. 89 (s. 18 H). 2. 58-2. 76 (m, 2 
H). 3. 52 (t. J=6. 4Hz. 2H). 3, 7 
5 (s. 3H), 4. 07 (s. 2H), 4. 29 

(q. J = 6. 7Hz, IH) , 4. 38-4. 49 
(m, IH) o 

IR(neat) :2 9 2 8, 2 8 5 7. 2 2 3 5, 1 
74 7. 1 4 7 3. 1 4 6 3, 1 4 4 9. 1 3 6 2. 1 

2 5 4. 1 2 0 9, 1 1 4 1, 1 0 9 9, 1 0 7 5, 1 
0 0 5. 9 3 9, 8 3 9, 8 1 1, 7 7 9. 6 7 0. 5 

7 8 c m-* o 

[0118] (3) (2) xmzit^i^^m\^\ HSW 
{cmmmi (3) tmm^^ix^rs-^^'^-i 7, 1 

8. 19, 2 O-t" h^y/l— 1 6-:>'^ci^=^rV/U— 
13. 1 4 -v^T^b Kn-PGFi a 7< ^>'V^;^7^/'U 

11, 1 5 - tr^ ( t -:/^/uv?p« ^ji^iy V /uzr-^r- 
7U) > i3J:r/3-:7^^i^- 1 7, 18, 19, 2 0—7" 
hyy/i<~ 1 e -iy^^ u^^iyju— I 3, 1 4-v^'rt 
Kd-pgfi /3 p«f^>'u^;^x/u 11, 15-t';?^ 
( t -yf^/uv?^ ^yt-v^ y r-/u) ^ntio 

[0 119] 3-::i-^ri^-l 7. 18. 19. 2 0 -T^ 
h^/zl^- 1 6 -v^iJ^ u^^i^jU- 13, 14 -v^T^'t 
Kn-PGFia ^^/Uji^^t'/^ 11, 1 5 - 1';^^. 
( t -y^/Uv?> ^/UC^ y 7^/u) 
^H-NMR (CDC l3. 2 0 OMH z) . 6 p pm ; 
-0. 09 (s, 6H), 0. 11 (s, 6H). 0. 8 
9 (s. 9H). 0. 90 (s. 9H). 1, 05- 

1. 9 0 (m, 2 1H) , 1. 9 4-2. 0 9 (m, 1 
H) , 2. 4 1-2. 5 0 (m. 1 H) , 3. 5 5 

(t. J = 6. 5H2. 2H) . 3, 76 (s. 3 
H) . 4. 0 6-4. 18 (m. 1 H) . 4. 0 8 
(s, 2H) , 4. 2 2-4. 2 9 (m. 1 H) . 4. 

3 8-4. 4 7 (m, 1 H) o 

IR(neat) :3 5 2 3. 2 9 2 7. 2 8 5 6. 2 
2 3 1. 1 7 5 8. 1 4 7 3. 1 4 6 3. 1 4 4 9. 1 
389, 1361. 1252. 1211. 1141, 1 
0 7 4, 1 004. 9 3 9. 8 38. 7 7 8, 6 6 8 
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c m~* o 

[0120] S-:^^"^-! 7 , 18. 19, 2 0 -f' 
h^y/^- 1 p>v.drC/>'U— 13, 1 4 — i^^-T^t 

Kn-PGFi5 ^^/i^ jiv^-r^'U 11, 1 5 - 1' 

»H-NMR (CDCls. 2 00MHz) 6 p p m ; 
0. 07(s, 3H). 0. 09 (s, 6H), 0. 1 

1 (s. 3H) , 0. 7 5- 1. 9 5 (m, 2 2 H) , 
0. 88 (s. 9H) , 0. 89 (s, 9H) , 2. 2 

2 (ddd, J = 9. 3, 6. 3, 1. 7H2, 1 
H), 3. 54 (t. J = 6. 2Hz, 2H). 3. 7 
5 (s, 3H). 3. 99 (q. J = 6. 4Hz. 1 
H), 4. 08 (s, 2H), 4. 22 (dd, J = l 
2. 5. 6. 3Hz, IH), 4. 37-4. 49 

(m. IH) o 

IR(neat) :3 4 6 8. 2 9 2 8, 2 8 5 6, 2 

2 3 2, 1 7 58. 1 74 6, 1 4 7 3, 1 4 6 3. 1 
4 4 9. 1 3 6 1, 1 2 5 3, 1 2 1 1, 1 1 3 8, 1 
0 7 3, 1 005. 9 3 9. 8 3 8. 7 7 8, 6 7 0 

c m"* o 

[0 12 11 (4) (3) -e»)tjL^«)^fflv\ mm^ 

\cmmmi (4) tmmK\^X3-:t^^-9-y^:t^ 
->-9 /3— :^PD- 1 7. 18, 19. ZO-'rh^y 
/U— 1 6 — 13, 1 4— i^T^t Kc2 — 
PGFia ^^/u^;^7'yn 1. i5-fcr;^(t-:/ 

iH-NMR (CDCI3. 2 0 0MHz) 6 p p m ; 

0. 07 (s, 3H), 0. 08 (s, 3H). 0. 0 
9{s,3H).0. ll(s. 3H).0.88 

(s, 9H). 0. 90 (s. 9H). 1. 05-1. 
7 8 (m. 19H) , 1. 9 8-2. 18 (m. 3 
H), 2. 28(ddd. J=8. 8, 5. 0, 1. 6 
Hz, IH) . 3. 54 (t. J=6. 4Hz. 2 
H) . 3. 76 (s, 3H) , 3. 96 (q. J = 7. 
6Hz, IH). 4. 08 (s. 2H). 4. 19- 
4. 3 0 (m, IH) , 4. 3 8-4. 4 8 (m, 1 
H) o 

IR(neat) :2 9 2 8. 2 8 5 6. 2 2 3 2, 1 
7 6 2, 1 74 3, 1 4 7 3, 1 4 6 3. 1 44 9, 1 

3 6 2, 1 2 5 5. 1 2 0 6, 1 1 4 2, 1 0 7 4. 1 
004. 9 3 9. 8 3 8. 8 1 1, 7 7 8, 6 6 9 c 

(0 12 21 (5) (4) T'#Ac{L^4^^^V\ ^KW 
kz.mmx (5) i:l^«{cLr3-;^-^'9— 9-7^;*-^ 
i/-9 ^-:^^nn- 1 7. 18, 19, 20-7^^^/ 
/u— 1 6 —-y^ p^^rv^/i^- 13, 14 -v^T^fc: Ko — 
PGFia ;>< ^/Uni^T^/U (fk-&^7) Sr^fCo 
*H-NMR (CDC13. 3OOMH2) 5ppm; 

1. 05-1. 23 (m, 2H). 1. 45-2. 05 
(m. 1 7 H) . 2 . 10-2. 30 (m. 3 H) . 



2. 31 (ddd, J = 9. 9, 6. 4. 1. 8Hz. 
IH). 3. 50-3. 59 (m. 2H). 3. 76 
(s, 3H) . 3. 95 (dd, J = 14. 3, 7. 4 
Hz, IH), 4. 09 (s. 2H) . 4. 3 2-4. 
4 1 (m, 2H) o 

IR(neat) :3 4 0 1. 2 9 4 6, 2 8 6 6, 2 
2 34, 1 7 5 6, 1 4 4 0, 1 2 8 3, 1 2 1 7. 1 
139, 1044. 889, 706 cra-^o 
[01231 (6) (5) -C^#fc^b'g'fe^^V^. 

t-^i£^Ji (6) kmk\z.\^XZ-ir^^-%-y'ir^ 
^-^tia-l 7 , 18. 19. 20-7^h^y 
JU-I 6 — v"^ n^^->yw- 1 3, 1 4— v^-rfc Ko- 

»H-NMR (CDCI3, 3 00MHz) 6ppm; 
0. 8 0- 1, 8 0 (m, 19H) , 2. 06-2. 3 

0 (m, 3H), 2. 32 (ddd, J = 9. 8. 6. 

4. 1. 9Hz, IH), 3. 55-3. 64 (m, 2 
H), 3. 95 (q, J = 7. 3Hz, IH). 4. 
10 (s, 2H), 4. 36 (dd. J = 12. 9, 
6. 5Hz, IH), 4. 42-4. 52 (m. 1 

H) o 

IR(neat) :3 3 9 2, 2 9 2 6, 2 8 5 3, 2 
2 3 6, 1 7 3 3. 1 4 4 8, 1 2 1 8. 1 1 3 3, 1 
045, 981, 895, 758, 668 cm->o 
[0124] 9 

(16RS) -3-;**=^-t^-9— r;r=^v^-9 ^-:J^D 
n-16, 2 0-i^p<^/U- 1 3. 14, 18. 18, 
19. 1 9— ^ari^T^fc Ko-PGFi a. 

(1) (3S) -3- ( t -y^/Ui;^^^/Ui/n^rv') 
-3-v'^ cz'^y^/^:7'n/^- 1 --Ot^ftt?*? IC (3 

5, 4RS) -3- it -y^/Uiy;A^/l^i^u^zy) - 
4-y^/^y:^— 1, 6— i^-r >'^ffiv^, 

mi (1) tl^«fCL-C (3R, 4R) -2-y^UV 
-3-[(3*S, 4'RS)-3*- {t-:f^/\^i^ 
^^^ji^iyci^iy) -4' — y^yuy^-1* . 6* -v^ 
-4- ( t — y^yUi;^>^>'Ut^o^f^^) v^i5^D 

[0 12 5] ^H-NMR (CDC 1 3, 3 0 OMH z) 
6ppm;0. 09, 0. 10 and 0. 12 (3 
s. 12H).0. 88(s, 18H),1. 02 a 
nd 1. 03 (2d. J = 6. 8Hz. 3H), 1. 
10 (t, J = 7. 3Hz. 3H), 1. 73-1. 9 

1 (m. IH) . 2. 0 0-2. 3 9 (m, 4 H) . 
2. 32 (dd, J = 17. 9, 7. 4Hz, 1 H) , 

2. 70 (dd, J = 17. 9, 6. 4Hz, IH). 

3. 53 (d, J = 6. 5Hz, IH) , 4. 21- 

4. 30 (m. IH) . 4. 37 and 4. 47 
(2d, J=4. IHz, 6. 3Hz. 1 H) , 5. 5 

4 (d, J = 2. 7Hz, IH), 6. 13 (d. J = 



(26) 



7-285929 



3. OHz. IH) o 

IR (neat) :2960, 2934. 2862, 2 

3 6 4. 1 7 3 8, 1 6 4 9, 1 4 7 3. 1 3 6 3. 1 

2 5 5. 1 1 2 3. 1 0 7 9. 8 3 7. 7 7 7 c 

[01261 (2) (1) x-nti{t^m^m\^\ 
{cmmmi (2) tmm\:ii.x (i6rs) -3-^^ 

1^-16, 2 O-v/;^^/^- 1 3. 14. 18. 18. 
19, 1 9 -^^I^T^fc: Ko-PGEi ^^/U^i;^^^ 

11, 1 5 - tr;^ ( t -y^^ui^:^ ^/uv- y /u^i— 

^H-NMR (CDCI3. 2 0 0MHz) 6 p p m ; 
0. 09 (s. 3H) . 0. 10 (s. 3H) . 0. 1 

1 (s, 3H). 0. 12 (s. 3H). 0. 89 
(s,9H).0. 90(s. 9H).l. 02 an 

d 1. 04 (2d. J = 6. 7H2. 3H) . 1. 1 

2 (t, J = 7. 4Hz. 3H). 1. 40-1. 90 
(m. 7H) . 2. 0 6-2. 2 6 (m, 6 H) . 2. 

65-2. 76 (m. IH). 2. 67 (ddd, J = 

18. 3. 6. 6. 1. 2Hz, IH) . 3. 52 
(t. J = 6. 4Hz. 2H). 3. 76 (s. 3 

H), 4. 07 (s, 2H), 4.. 22-4. 47 
(m, 2H) c 

IR (neat) :2955. 2931, 2858. 2 

2 3 5, 1 7 4 8. 1 4 7 3. 1 4 6 3, 1 3 7 7. 1 

3 6 2, 1 3 2 1. 1 2 5 3, 1 20 7, 1 1 4 1. 1 

0 9 9, 1 02 9, 1 00 7, 9 3 9. 8 3 9. 7 7 

9,671 cm-» o 

[0127] (3) (2) xmtiit^fi^o^m\^\ mm&o 

\cmmmi (3) <hl^«tCUT (16RS) -3-;*-=^ 
1^-l6. 2 0-i/p«^/U- 1 3, 14. 18, 18, 

19. 1 9-^^1^7^t Kn-PGFi a p<^/mi;^ 
11. 1 5 - 1'^ ( t — ^/Ui/ V 

r/u) . *5J:t/ (1 6RS) -3-::^-:^i^-l 6. 2 
O— v^;^^/U- 1 3, 14, 18, 18. 19. 19 — 
^^i^T^fc: Kn-PGFi /3 ^Ji^^:^'r/i- 11, 

1 5 — If :x ( t - -/^fV-J^ V yun— /w) 

[0128] (1 6RS) -3-:^^1^- 1 6, 20- 

i^^ ^yu- 13. 14. 18, 18. 19, 19 ^=^r 

i^-r t Kd-PGFi a ?^^/i^^P^y^Ji^ 11. 15 

»H-NMR (CDC 1 3, 2 0 0MHz) 6 p p m ; 
0. 09(s. 6H), 0. 11 (s. 6H). 0. 8 
9(s, 9H).0. 90(s. 9H),1.02 a 
nd 1. 03 (2d. J = 6. 6Hz. 3H). 1. 
12 (t, J = 7. 4Hz, 3H). 1. 30-2, 5 
1 (m. 15 H). 3. 55 (t. J = 6. 4Hz. 2 
H), 3. 76 (s. 3H), 4. 05-4. 16 
(m. IH) . 4. 0 8 (s. 2H) . 4. 2 2-4. 



4 4 (m. 2H) o 

IR(neat) :3 5 2 8. 2 9 54. 2 9 3 1. 2 

8 5 8. 2 2 3 1. 1 7 5 8, 1 4 7 3. 1 4 6 3. 1 
4 3 8. 1 3 8 9, 1 3 6 1, 1 3 2 1. 1 2 5 3, 1 
2 1 0, 1 1 4 0, 1 0 7 7. 1 0 30. 1 0 0 6, 9 
39, 839, 778, 671c m'^o 

[0129] (1 6RS) -3-;e-=^f--l 6, 20- 
13. 14, 18. 18, 19, 19----=^ 
i^-T^t Ko-PGFi 0 11. 15 

- If-^ ( t —y^/i^i^:?^ ^/i^v^ V -r/u) 
^H-NMR (CDC 1 3, 2 0 0MHz) 5 p p m ; 
0. 07 (s, 3H), 0. 08(s. 3H), 0. 0 

9 (s. 3H). 0. 12 (s, 3H). 0. 88 
9H),0. 89(s. 9H),1. 02 an 
. 03 (2d, J=6. 6Hz, 3H), 1. 1 
. J=7. 4Hz. 3H). 1. 41-2. 40 
15 H). 3. 54 (t. J = 6. 2Hz, 2 
3. 7 5 (s. 3H) . 4. 0 0 (q. J = 6. 
.lH),4.08(s,2H).4. 22 



(s. 
d 1 
2 (t 

(m. 
H) . 
4H z 

(q, 

(m. 



J = 
IH) o 

1 R (neat) 
8 5 7. 2 2 3 2 
4 3 9. 1 3 7 7 

2 10. 113 7 



2Hz. IH) . 4. 28-4. 45 



3468, 2955. 293 0, 2 

1758. 1473, 1463, 1 

1361, 1321, 1253. 1 

1072, 1029, 1006, 9 
39. 838, 778, 67 1 cm-»o 

[0 13 0] (4) (3) -e#7tfb'g^i^^fflv\ mm^ 

{:immmi (4) <l:P«{CLr (16RS) -3-:^^ 

i^-9— r;e-^v'-9 /3 -tJ'czn- 1 6. 20-1^;^^ 

/W-13, 14. 18. 18. 19. 
Kci — PGFia il, 1 5 - fcf J:^ 

(t-:/^/Uv^;^f^/Uv'y/l-:3i--7^/U) ^mtc. 

^H-NMR (CDC 13, 2 0 0MHz) 6ppm; 

0. 07(s. 3H), 0. 09(s. 3H). 0. 1 

0 (s. 3H) . 0. 12 (s. 3H) 
(s. 9H) . 0. 9 0 (s, 9H) . 

d 1. 03(2d. J=6. 8Hz, 
2(t, J=7, 4Hz, 3H). 1. 
(m. 1 5H) . 3, 5 4 ( t, 
H) , 3. 7 6 (s. 3H) 
7Hz, 1 H) , 4. 0 9 (s, 
4. 4 5 (m, 2H) o 

1 R (n e a t) : 2 9 5 4. 
23 3. 1761. 174 2. 
438. 1361. 1321. 
142. 1075. 1029. 
8. 814. 778. 672c m-»o 

[0131] (5) (4) rwcfb'&i^^fflvN. mm^ 

i^mmmi (5) <ti^«(CLT (16RS) -3-:?h^ 
i^-9-7^:^-=^ev'-9 ^-:^^an-l 6. 20-v?7«f^ 



.0.88 
1.02 an 
3H) . 1. 1 
2 3-2. 40 
J =6. 4Hz. 2 
3.9 6 (q. J = 7. 
2H) , 4. 2 0- 

2931, 2858, 2 
1473, 1463. 1 
1 2 0 6, 1 
9 3 9. 8 3 



1 2 5 4, 
1 0 0 6. 



(27) 



i|#§|5il7-2 8 5 9 2 9 



/u-13. 14, 18. 18, 19. 1 9— ^:^f^-9-r t 
Kd-PGFi a ^^/U^^^f'/U^SfCo 
>H-NMR (CDC 13, 3 0 0MHz) 6ppm; 



3 
4 



(d. J = 6. 9H z, 
5Hz. 3H) , 1. 
3. 5 1-3. 5 9 
3H) , 3. 9 1- 4. 

(s, 2H) , 4. 3 3- 



2 9 3 7, 
1 3 7 6, 
1 0 2 5. 
-I 



2 8 7 5, 2 
1 3 2 0. 1 
9 8 2, 8 9 



c m" 



1.06 and 1.0 8 

H), 1. 13 (t. J = 7. 
8-2. 4 4 (m, 1 5H) , 

(m. 2H) . 3. 7 6 (s, 
0 1 (m. 1 H) , 4. 0 9 
4. 4 4 (m. 2H) o 
IR(neat) :3412. 
23 4. 1756, 1440, 
283, 1217. 1139, 
1, 80 0. 706. 581 

[0 13 2] (6) (5) X*mcit^^. 

{cmmmi (6) tmmiiZi^x (i6rs) -9-7^;^- 

^-^iruu-l 6, 2 O-v^^^/U— 1 3, 1 

4. 18. 18. 19, 1 9 -^^^s^i^T^fc Kn-PGF 

iH-NMR (CDCU, 3 00MHz) 6ppm; 
1. 06 and 1. 08 (d, J = 6. 8Hz, 
H). 1. 12 (t. J = 7. 5H2. 3H). 1. 
1-1. 78 (m, 16 H), 1. 86-1. 99 

(m, IH) . 2. 0 8-2. 
5 6-3. 6 4 (m. 2 H) . 

(m. IH) . 4. 10 (s, 
4 8 (m. 2H) „ 
IR(neat) :3392, 
23 6, 1733, 1435, 
245, 1135, 1 0 23, 
0, 6 8 1 c m-» o 

[0133] mmm i o 

(17R) -3-:^^=^i^-9— r;^^v'-9 ^-iJ^nzn 

- 2 0--^ y^o tryT^^-- i 7 - ^^/u- 13. 14 

mm 

-3-^^^n^::/^/u>^n/'?- 1 — fXDi^t>r)\c (3 

5, 5R) -3- {t -y^Jl^i^^^'f'/i-iy^^iy) - 

5. 9-v?;<^yu— 8— T^-fev- 1 — f>^my\ 
m^mmmi (d tmmzi.x or. 4r) -2- 

;^^u>'-3- [ (3* S. 5' R) -3' - ( t 
^yU>^7<^/L'^>c:^r>^) -5' , 9' -v^/f^yU-8' 
— r-fe^-1' — -4- (t-y'^Jl'i^?^'^/l^ 

^H-NMR (CDCla. 2OOMH2) 5 p p m ; 

0. 10 (s, 6H) . 0. 11 (s. 3H) . 0. 1 
4 (s. 3H) , 0. 7 5- 1. 0 2 (m. 3 H) . 

0- 89 (s. 9H) , 0. 90 (s. 9 H) , 1. 0 
7-2. 0 8 (m. 7H) . 1. 6 0 (s. 3 H) , 

1. 68 (s. 3H). 2. 32 (dd. J = 17. 



3 
5 



4 3 (m. 8H) , 3. 
3. 9 2-4. 0 0 
2H) , 4. 3 3-4. 

2975, 2937, 2 
1377. 1321, 1 
981, 938, 80 



7. 3Hz. IH), 2. 72 (dd, J = 17. 
6. 5Hz, 1H), 3. 48-3. 57 (m, 1 
, 4. 21-4. 34 (m, IH), 4. 36- 
5 1 (m, IH) , 5. 0 3-5. 15 (m, 1 
5 5 (d d, J = 2. 6. 0. 6H z. 1 
14 (d d. J = 3. 0, 0, 6H z, 1 



9. 
9, 
H) 
4. 
H) 
H) 
H) o 

IR(neat) :2956. 2930. 
214, 1734. 1647, 147 2, 
378. 136 2. 1256, 116 7, 



5. 
6. 



2 8 5 8. 
1 4 6 3, 
1 0 9 8, 



2 
1 
1 
6 



0 0 6, 9 3 9. 9 06, 8 3 8, 80 9, 7 78, 
6 9 c m"' o 

[0 13 4] (2) (1) xmcit^i^^m^\ mm^ 
\cmmmi (2) tmmci^x (i7r) -3-;*-^i^ 
- 2 0 — r yyu\^\)v^i^'- 1 7 -T^f^yu- 13. 14 

-v^T^fc Kn-PGEi p<5^/U'^;^T'/^ 11. 15 
-K-^^ (t -:/^/^i^p<^/^i^y/U3i— 7^/1.) Sr^^o 

»H-NMR (CDCI3. 2 0 0MHz) 6ppm; 
0. 09 (s. 6H) . 0. 11 (s. 3H) . O. 1 
3 (s, 3H) , 0. 8 7-0. 9 4 (m, 3 H) , 
0. 89 (s. 18 H). 1. 08-2. 05 (m, 1 
3H), 1. 60 (s. 3H), 1. 68 (d, J = 
l.OHz, 3H). 2. 10-2. 21 (m, 2 
H) , 2. 6 0-2. 7 3 (m, 2 H) , 3. 5 2 
(t. J = 6. 4Hz. 2H) , 3. 75 (s. 3 
H) , 4. 0 7 (s, 2H) . 
(m. 1 H) , 4. 3 8-4. 
0 7-5. 13 (m, 1 H) c 
IR(neat) :2954, 
1 4 7 3. 
1 2 5 3, 
9 4 0 , 



4. 2 2-4. 3 4 
5 1 (m, IH) , 5. 



293 0, 285 8. 2 
1463, 1439, 1 
1207. 1141, 1 
8 3 9. 8 1 0, 7 7 9. 



2 3 5, 1 7 4 8. 

3 7 7. 1 3 6 2, 
1 0 0. 1 0 0 6, 
6 7 0 c m-* o 

[0135] (3) (2) xntiit^m^m\^\ mn^ 

{zm^mi (3) ^[Rl^tCLT (17R) -3-:?^^1^ 

-2 0— f y^D fy7^>- 1 7-7f^/u- 13. 14 

-v^r'fc Ko-PGFi a 1 1, 1 

5-t';?<. ( t /u^— . 

(1 7R) -3-:^^i^-2 0— <y>^C2ey7^:/- 
l 7-;^f^>'U- 1 3. 1 4-v?7^t Kn-PGFi i3 
;A^ju:jL:7.'r/u 11, I 5-\f:^ (t-y^ji^i^?^'^ 

[0136] (17 R) -3 2 0 — f yzf^ 
f y r'V- 1 7-7^^/^- 13, 1 4-i^T't: Kn-P 
GFia pi^/u^;^^'/^ 11. 1 5-K';j^ ( t 

>H-NMR (CDC 13. 2 00MHz) 6ppm; 
0. 09(s. 6H). 0. 10(s. 3H), 0. 1 
1 (s. 3H) . 0. 8 0-0. 9 9 (m. 3 H) . 
O. 88 (s. 9H). 0. 89(s, 9H), 1. 0 



(28) 



^§^^-7 — 2 8 5 9 2 9 



2. 0 8 (m. 16H) . 1, 6 0 (s. 3 H) . 
68 (d, J=0. 9Hz. 3H), 2, 38- 
51 (m, IH), 3. 54 (t, J = 6. 4H 
3H). 4. 04-4. 1 
(s, 2H) , 4. 2 0- 
3 4-4. 4 7 (m, 1 



2H) . 3. 7 6 (s 
(m. 1 H) , 4. 0 8 
3 0 (m. 1 H) , 4 



4 

1 . 
2. 
z . 
7 

4. 

H) , 5. 0 3-5. 15 (m. 1 H) o 
IR(neat) :3 5 2 3, 2 9 5 4, 2 9 3 0. 2 
8 5 7, 2 2 3 2» 1 7 5 9, 1 4 7 2, 1 4 6 3. 1 
439. 1378, 1361, 1255, 1211, 1 
141. 1083. 1005. 939, 838, 77 
.8.6 6 8 c m-» o 
[0137] (17 R) -3 -:^=3ei^- 2 0-^ y 

T^^^- 1 7-^^/U- 13. 1 4-i^'r fc Kn-P 
GFii3 ^^/UnL^y'/U 11, — (t-y 

»H-NMR (CDC 1 3, 2 0 0MHz) 5 p p m ; 
0. 0 7 (s. 3H) 



0 (s. 3H) . 0. 



0. 
9 
1 . 
2 

H) 



9 6 (m. 3H) 
(s. 9H) , 1. 

6 0 ( s , 3H) 
(d d d, J = 9. 

, 3. 5 4 ( t , 



, 0. 0 9 (s. 3H) . 0. 1 
12 (s, 3H). 0. 80- 
, 0. 8 8 (s. 9H) , 0. 8 
0 5-2. 0 7 (m, 1 6H) , 
.1. 67(s, 3H).2. 2 
4, 6. 4, 1. 6Hz, 1 
J = 6. 3Hz. 2H), 3. 7 
9 9 (q. J = 6. 4Hz. 1 
2H). 4. 22 (q, J=6. 
3 5-4. 4 7 (m, 1 H) , 
5. 0 3-5. 16 (m, 1 H) o 

IR(neat) :34 6 8. 2 9 5 5, 2 9 3 0. 2 
857, 223 2, 1759 
13 6 1 
10 0 6 



5 (s. 3H) . 3. 
H) , 4. 0 8 (s. 
4Hz. IH) , 4. 



1473, 1463. 
125 3. 1211. 
90 6. 838, 77 



4 4 0, 1 3 7 8. 

1 3 8. 1 0 7 3. 
8.6 6 9 c m-i « 

[0 13 8] (4) (3) 'C#yb{b'&i»j4rfflV\ m'Sm 

\,^mmmi (4) tmm^i^x (i7r) -s-t^-^^ 

-9-7':^^v^-9 0x1-2 0 — r y:/n fyx 

V- 1 7-p<^/U- 13, 1 4-v^v't Ko-PGFi 
a 11. 15-tr>^ (t-^^Ji^i^ 

*H-NMR (CDC 13, 2 0 0MHz) 5ppm; 



0. 0 7 (s. 3H) 
0 (s. 3H) , 0. 

0. 9 5 (m. 3H) 
9 (s, 9H) , 1. 

1, 6 0 (s, 3H) 
8 (d d d, J = 8. 
H) . 3. 5 4 ( t . 
6 (s. 3H) . 3. 
H) . 4. 0 8 (s. 
2Hz. IH) . 4, 



, 0. 09(s. 3H),0. 1 
12 (s. 3H), 0. 80- 
.0.88(s.9H).0.8 
0 5-2. 1 8 (m. 1 6H) . 
. 1. 6 8 (s. 3H) , 2. 2 
8. 5. 2, 1. 6Hz, 1 
J=6. 4Hz, 2H). 3. 7 
96 (q. J=7. 5Hz. 1 
2H).4, 25 (q, J=5. 
3 4 — 4. 4 7 (m. 1 H) . 



5. 0 3-5. 16 (m, 1 H) o 
IR (neat) :2954. 2930. 2857. 2 
2 3 4, 1 7 6 2. 1 74 3. 1 4 7 2. 1 4 6 3. 1 
4 3 9. 1 3 7 8, 1 3 6 2. 1 2 5 5. 1 2 0 6. 1 

1 4 2, 1 0 8 8, 1 0 0 6. 9 3 9. 90 8. 8 3 
7. 810. 778. 669c m-»o 

[0 13 91 (5) (4) x*mtiit^iib^m\^\ mv^ 
{^mmrni (5) tmm\ci.x utr) -s-:^^-^ 
-9--7^;^-^v^-9 0-:^^nD-2 0— f y:/c2eyx 

1 7-p«^yU- 1 3. 1 4-v?'7't: Kn-PGFi 

^H-NMR (CDCI3. 3 0 0MHz) 5ppm; 

0. 94 (d. J = 6. 6Hz, 3H). 1. 12- 

1 . 9 0 (m, 1 1 H) , 1 . 6 1 ( s . 3 H) . 1 . 
68 (s. 3H). 1. 92-2. 05 (m, 2H). 

2. 10-2. 34 (m, 3H), 2. 31 (ddd, 
J = 9. 9, 6. 4, 1. 8Hz, IH), 3. 48- 

3. 6 1 (m. 2H) . 3. 7 5 (s. 3 H) , 3. 8 
9-4. 0 0 (m. IH) , 4. 0 8 (s. 2 H) , 

4. 35 (q, J=6. 4Hz, 1 H) , 4. 39- 

4. 4 8 (m, IH) , 5. 0 5-5. 13 (m. 1 
H) o 

IR(neat) :3 4 0 1. 2 9 2 8. 2 8 6 7, 2 

2 3 4. 1 7 5 7, 1 4 4 0, 1 3 7 8, 1 2 8 3, 1 
2 1 6. 1 1 4 1, 1 0 5 6, 8 8 7, 70 6. 5 9 6 

c m*^ o 

[0 14 0] (6) (5) 'Cmft{t^i^^m\^\ ^RW 

\cmmmi (6) tmm\c\^x (i7r) -9-^":^^ 

iy-g ^-^ua-2 0-^ y:/D fy 7^>'- 1 7-:^ 
^yU-13, 1 4 -t^T't Ko- PC Fi a ^^ybo 
^H-NMR (CDCla. 3 00MHz) 6ppm; 

0. 94 (d, J = 6. 6Hz, 3H), 1. 10- 

1 . 8 4 (m. 1 1 H) . 1 . 6 1 ( s , 3 H) . 
1. 68 (s, 3H), 1. 84-2. 07 (m. 2 
H) . 2. 10- 2. 3 4 (m. 3 H) . 2. 3 1 (d 
dd. J = 10. 8. 7. 3. 1. 7Hz. 1 H) . 

3. 55-3. 63 (m, 2H). 3. 95 (q, J = 
7. 3Hz. IH). 4. 10 (s, 2H), 4. 32 
-4. 3 9 (m. IH) . 4. 4 2-4. 5 0 (m. 1 
H) , 5. 0 5-5. 14 (m, 1 H) o 
IR(neat) :3 3 9 2. 2 9 2 8. 2 2 3 7. 1 
7 3 2. 1 4 4 5. 1 3 7 9. 1 2 3 9. 1 1 3 6, 1 
055.987,679 c m-\ 

[0141] mmm 1 1 

(17S) -3-;^^-th-9— r^f^v—g 

-2 0 — r ey^^v- 1 7-;^^/u- 13. 14 

(1) (3S) -3- (t-z/^/Uv^^^^yUv-nr^rv^) 

5. 5 S) -3- ( t -y^/Uv?>5^/Ui^a:^f'» - 



(29) 



it^§^>P7-2 8 5 9 2 9 



mzmmMi (D tmm^^i^r or, 4r) -2- 

^^U>'-3- [ (3* S, 5' S) -3' - (t-y 
^jV'i^^^Ji^^^y^^-y) -5' . 9' 
-'f^^y-\* — r^/i^] - 4- ( t 

»H-NMR (CDCI3, 2 00MHz) 6ppm; 
0. 10 (s. 6H) , 0. 1 1 (s, 3H) . 0. 1 
3 (s, 3H) , 0. 7 8-0. 9 6 (m. 3 H) , 
0. 90 (s, 18H) , 1. 0 7-2. 0 8 (m, 7 
H) , 1 . 6 0 ( s , 3 H) ; 1 . 6 7 ( s , 3 H) . 
2. 32 (dd, J = 18. 0, 7. 4Hz, 1 H) . 

2. 71 (dd. J = 18. 0. 6. 4Hz, 1 H) , 

3. 48-3. 57 (m. IH). 4. 21-4. 34 
(m, 1 H) , 4 . 3 8-4. 51 (m. 1 H) , 5 . 

03-5. 15 (m, IH) . 5. 55 (dd, J = 

2. 8, 0. 7Hz, IH) . 6. 14 (dd, J = 

3. 1, 0. 7Hz, lH)o 

IR(neat) :2 9 5 6, 2 9 3 0, 2 8 5 8, 2 

2 3 6, 1 7 3 7, 1 64 5. 1 4 7 3, 1 4 6 3, 1 

3 7 8, 1 3 6 2. 1 2 5 3, 1 2 2 3, 1 1 2 1. 1 

0 7 5, 1 0 0 6, 94 1, 9 0 6, 8 3 8, 7 7 8, 

6 7 0 c m-^ o 

[0 14 21 (2) (1) "cwcfb^igj^ffivv mmm 

(C^JS^Jl (2) }iWim^\^X (17S) -z-^^^ 
-2 0->ry7'pe!;y^V-l 3, 14 

-i^-r b Kn-PGEi j;<f^/U3i>^-r/u li, 15 

iH-NMR (CDC 13. 2 0 0MHz) 6ppm; 
0. 09(s, 3H), 0. 10 (s, 3H), 0. 1 

1 (s. 3H). 0. 12 (s. 3H). 0. 83- 

0. 9 8 (m, 3H) , 0. 8 9 (s, 9 H) , 0. 9 
0 (s, 9H). 1. 05-2. 26 (m, 15 H), 

1. 60 (s; 3H). 1. 68 (d, J = l. IH 
z, 3H), 2. 26-2. 76 (m. IH), 2. 6 

7 (ddd, 18. 2. 6. 6. 1. 3Hz, IH). 
3. 52 (t, J = 6. 3Hz. 2H). 3. 75 

(s, 3H), 4. 07 (s. 2H). 4. 21-4. 
3 5 (m. IH) . 4. 3 6-4. 4 8 (m. 1 H) , 
5. 0 4-5. 17 (m, 1 H) o 
IR(neat) :2 9 5 4, 2 9 3 0, 2 8 5 8, 2 

2 3 5, 1 7 4 7, 1 4 7 2, 1 4 6 3, 1 4 3 9, 1 

3 7 7, 1 3 6 2, 1 2 5 3. 1 2 0 7, 1 1 4 1. 1 
102, 1006, 940, 838, 779 cm'^o 

[0143] (3) (2) -Cltfcfb^i^^ffiV^, 
\^'mm\ (3) <i:l6l^l;iL-C (17S) -3-7^-^1^ 
-2 0— f y:/nfc:'!;7^>'-l 7-p<^/u-l 3, 14 

5 -fx (t-y^^y'Uv^^^/i-v'y/u:!^— xyu) . ioj: 

XI (1 7 s) -3-;?^:3^•t^-2 o--r y>^c2 t-y-T^v- 



1 7-p<^/U- 13. 1 4 -v^T^t Kd-PGFi a 

p< ^fVzsL:^y-fV 11, 1 5 - 1';^ ( t --/^)\^-y/^ ^ 

[0 144] (17R) -3-::^•^1^-2 o--r y>^o 

\f^)'fy- 1 7-;^^/!^- 13, 1 Kn-P 
GFia 11, 15-tr;^ (t-y 

^H-NMR (CDC 1 3, 2 0 0MHz) 6ppm; 
0. 07(s, 3H), 0. 09(s, 3H). 0. 1 
0 (s. 3H). 0. 11 (s, 3H). 0. 83- 

0. 96 (m. 3H) . 0. 88 (s. 9 H) . 0. 9 
0 (s, 9H), 1. 05-2. 09 (m, 16 H). 

1. 60(s, 3H). 1. 68 (s. 3H), 2. 4 
0-2. 49 (m. IH). 3. 54 (t, J = 6. 6 
Hz. 2H) , 3. 75 (s. 3 H) , 4. 02-4. 
29 (m. 2H), 4. 08 (s. 2H), 4. 36- 
4. 4 7 (m. IH) , 5. 0 4-5. 16 (m. 1 
H) . 

rR(neat) :3 5 0 2. 2 9 54, 2 9 3 0. 2 
8 5 7, 2 2 3 2, 1 7 5 8, 1 4 7 2, 1 4 6 3, 1 

3 8 5. 1 3 6 2, 1 2 5 3, 1 2 0 8. 1 1 4 0, 1 
0 73, 1005, 939, 838, 778. 667 

c m"^ o 

[01451 (17S) -3-::r^i^-20 — ( ^J^^ 
t'liy^V- 1 7 13, 1 4-v^'7^t Kd-P 

GFi0 ^^yu^;?^x/^ 11, i5-t';^(t-y 

^H-NMR (CDC 1 3, 2 0 0MHz) 6 p p m ; 
0. 07(s. 3H), 0. 08(s. 3H), 0. 1 
0 (s. 3H) , 0. 12 (s. 3H) , 0. 85- 

0. 95 (m. 3H) , 0. 88 (s. 9 H) . 0. 9 

0 (s, 9H), 1. 05-2. 06 (m, 16 H). 

1. 60(s. 3H), 1. 68(s. 3H). 2. 2 

2 (ddd. J=9. 1, 6. 4. 1. 5Hz, 1 
H), 3. 53 (t, J=6. 2Hz, 2H). 3. 7 
5 (s. 3H) . 3. 9 5-4. 0 7 (m, 1 H) . 
4, 07 (s. 2H), 4. 17-4. 27 (m, 1 
H). 4. 42 (dt, J = l. 5, 7. OHz, 1 
H) , 5. 0 3-5. 17 (m, 1 H) o 
IR(neat) :34 6 8, 2 9 54. 2 9 3 0. 2 
8 5 7. 2 2 3 3, 1 7 5 9, 1 4 7 3, 1 4 6 3, 1 

4 4 0, 1 3 7 8. 1 3 6 1, 1 2 5 3, 1 2 1 0, 1 

1 4 0. 1 0 7 1, 1 0 0 6. 9 0 7, 8 3 8. 7 7 
8 , 6 6 9 c m"* » 

[0 14 61 (4) (3) x-ntzit^m^m^^^. 
\c'mmmi (4) iri^^t^ur (i7s) -3-;?^^i^ 

-9--r;*-^i^-9 ^-^oc2-2 0— f yyafy-f^ 

1 7-^^yl— 13, 1 4->^7^fc Kn-PGFi 
a ^^j\^:r.7.'rJ\^ 11. 1 5 - t'>^ ( t ->^^/Uv^ 
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*H-NMR (CDC 13, 2 0 0MHz) 5ppm; 
0. 0 7 (s, 3H) . 0. 0 8 (s. 3 H) , 0. 1 
0 (s, 3H), 0. 12 (s. 3H), 0. 80- 

0. 9 6 (m, 3H) , 0. 8 7 (s, 9 H) . 0. 9 
0 (s. 9H). 1. 05-1. 78 (m, 12 H), 

1. 60(s. 3H), 1. 68 (s. 3H), 1. 8 
8-2. 18 (m. 4H), 2. 28 (ddd, J = 
8. 6, 4. 8, 1. SHz, IH), 3. 54 (t, 
J = 6. 6Hz, 2H). 3. 76 (s. 3H), 3. 
89-4. 03 (ra, IH), 4. 08 (s. 2H), 

4. 16-4. 29 (m. IH). 4. 36-4. 47 
(m, 1 H) , 5 . 0 4-5. 16 (m, 1 H) « 

IRCneat) :2 9 5 4, 2 9 3 1, 2 8 5 8. 2 
23 6. 1 7 5 7. 1 4 7 2. 1 4 6 3. 1 44 0. 1 
3 8 4, 1 3 6 3. 1 2 5 5. 1 2 1 0, 1 1 4 1. 1 
006, 940, 838, 779, 670 cm-^o 
[0 14 7] (5) (4) T*#ybft:^«I^^V\ IISW 

\^mmmi (5) tmm^^Lx (i7s) -3-;^^i^ 

V- 1 7->^/U- 13, 1 4-^^7^t: Kd-PGFi 

*H-NMR (CDCI3, 3 00MHz) 6 p p m ; 

0. 92 (d. J=6. 4Hz, 3 H) . 1. 50- 

2. 0 4 (m. 13H) . 1. 6 1 (s. 3 H) , 

1. 68 (s. 3H). 2. 10-2. 35 (m. 4 
H) . 3. 5 0-3. 6 0 (m. 2 H) . 3. 7 5 

(s. 3H) . 3. 9 1-3. 9 9 (m, 1 H) . 4. 
08 (s, 2H). 4. 31-4. 47 (m. 2H), 

5. 0 6-5. 14 (m. 1 H) « 
IR(neat) :34 0 1. 2 9 3 0, 2 8 6 8, 2 
2 3 3. 1 7 5 6, 1 44 0. 1 3 84. 1 2 8 0, 1 
2 1 2. 1 1 3 9. 1 0 2 9. 8 04. 7 0 6 c 
m"* o 

[0148] mmm i 2 

3-;^-^i^-9-"r;^^v'- 9 /3-^5^nn-i7, 1 
8. 19. 2 O-'T h^y/U'— 1 6-7i/^v^— 1 

3. 1 4-^^7't: Ko-PGFi a. :fo J:T^;>« 

irl^i^dUr (3R. 4R) -2-;^5^U'>-3- 
[ (3* R) -3* - (t-:/^/Uv?j?«^>'l'V'n^r>') 
-4* --fn/U] -4- (t- 

*H-NMR (CDC 1 3, 2 0 0MHz) 6ppm; 
0. 11 (s. 3H) . 0. 12 (s. 3H) . 0, 1 
5 (s. 6H). 0. 90 (s. 9H). 0. 91 



(s. 9H) . 2. 33 (dd. J = 18. 0. 7. 7 
Hz. IH) . 2. 72 (dd, J = 18. 0. 6. 5 
Hz, IH), 3, 50-3. 60 (m, 1H).'3. 
97-4. 09 (m. 2H), 4. 23-4. 35 

(m, IH) , 4. 7 3-4. 8 3 (m. 1 H) . 5. 
56 (dd, J = 2. 7. 0. 6Hz, IH), 6. 1 
5 (d, J = 3. IHz, IH). 6. 85-7. 00 

(m. 3H) , 7. 2 1-7. 3 4 (m, 2 H) o 
IR (neat) :2955. 2930, 2886. 2 
8 5 8. 2 2 4 1. 1 7 3 7, 1 6 4 3, 1 6 0 1. 1 
5 8 9, 1 4 9 7. 1 4 7 2, 1 3 8 9, 1 3 6 2, 1 

2 8 8, 1 2 5 1. 1 1 1 4, 1 0 5 0. 1 0 0 7. 9 
75, 838, 780, 754c m'^o 

10149] (2) (1) x*mzi\:^m^m\^\ HKW 

fr^Jg^Jl (2) <tl^1SfCLT3-;*-^i^- 1 7. 1 
8, 19, 2 O-x h^y/^- 1 6-:7 3iy 1 
3, 1 4-i;^7'l:: Kn-PGEi p« ^yU3z;^7^/u i 

1 , 1 5 - tf 7^ ( t -y^/i^i^^ ^/uv' V r/u) 

>H-NMR (CDC 1 3, 2 0 0MHz) 5ppm; 
0. 10(s, 3H), 0. 11 (s, 3H), 0. 1 

3 (s, 3H). 0. 14 (s. 3H), 0. 8 9 
(s, 9H), 0, 91 (s. 9H). 1. 42-1. 

8 8 (m. 6H) , 2. 10-2. 2 9 (m, 1 H) , 

2. 17 (dd. J = 18. 1. 7. 4Hz. IH). 

2. 6 5-2. 7 7 (m, 1 H) , 2. 67 (ddd. 
J = 18. 1. 6. 8, 1. SHz. IH). 3. 51 

(t. J = 6. 4Hz. 2H). 3. 74 (s. 3 
H) , 3. 9 7-4. 10 (m. 2 H) , 4. 0 6 

(s. 2H) , 4. 13-4. 36 (m. 1 H) . 4. 
68-4, 80 (m. IH). 6. 83-7. 00 

(m. 3H) . 7. 2 0-7. 3 4 (m. 2 H) « 
IR(neat) :2 9 5 3, 2 9 3 1. 2 8 8 6. 2 
8 5 8. 2 2 3 8. 1 7 4 7. 1 6 0 1. 1 5 8 9. 1 
497. 1473, 146 3, 1362, 1288. 1 
2 5 1. 1 2 1 6, 1 1 3 8. 1 0 4 9. 1 0 0 7. 9 
7 6, 8 3 9. 7 8 0. 7 5 5 c m-> o 

[0150] (3) (2) xmzit^m^m\^\ mm^ 
icmmmi (3) tmm\c\^x3-:^^'^-i ?, i 

8. 19. 2 o—r h^y/i— 1 6-:7iy ^i^- 1 

3, 1 4-v^T^t: Kd-PGFi a =^/Uzc;^y^/u 
11. 15-t:'^ (t-y^/uv^^f^yuv-y^u^— X 
/u) . :foJ:U^3-7f=^fi^- 1 7. 18. 19. 20-7" 

h^y/L— 1 6-73iy^v^-l 3, 1 A-i^y^M Kd 
-PGFii3 7<f^/l-3i^f^/n 1, 15 — K'^^ (t- 

10151] 3-;^:^1*-- 1 7. 18. 19. 2 0 -t" 

h'7 y^i— 1 6-:7:iiy ^v-- 13, 1 4-V^7^t KC2 
— PGFia .?<5^yU:3i>^7"/^ 11, 1 5 — t';^ (t 
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»H-NMR (CDC 1 3. 2 0 0MHz) 6 p p m ; 
0. 09 (s. 3H) , 0. 10 (s. 3H) . 0. 1 
1 (s, 3H), 0. 14 (s, 3H), 0. 88 
(s. 9H). 0. 91 (s, 9H), 1. 32-2. 
3 0 (m, 9H) , 2. 4 4-2. 5 4 (m. 1 H) , 

3. 53 (t. J = 6. 6Hz. 2H), 3. 74 
(s, 3H). 4. 01 (d, J = 6. 2Hz, 2 

H), 4. 07 (s. 2H), 4. 07-4. 18 
(m. IH) . 4. 2 2-4. 2 9 (m, 1 H) , 4. 
73 (dt, J = 2. 0. 6. 2Hz, 1 H) . 6. 8 
5-6. 9 9 (m. 3H) . 7. 2 2-7. 3 3 (m. 
2H) o 

IR(neat) :3515. 2953, 2931, 2 
8 8 6. 2 8 5 8. 2 2 3 7. 1 7 5 7. 1 6 0 1. 1 
5 8 8. 1 4 9 7, 1 4 7 3, 1 4 6 3, 1 3 8 9. 1 
3 6 2. 1 2 5 1. 1 2 1 9, 1 1 3 9. 1 1 1 1, 1 

0 8 0. 1 04 9, 1 006, 9 7 7. 8 38, 7 8 
0, 7.5 5, 6 9 2, 6 6 9 c m-» o 

[0152] 3— ;^^if— 17. 18, 19. 20—7^ 
hyyji^- 1 6->'niy ^v— 13. 1 4-v?7'fc Kci, 
— PGFiiS ^^jvzsuz^y-fv 11, 15-lf;?^ (t 

>H-NMR (CDC 1 3. 2 0 0MHz) 6 p p m ; 
0. 08 (s, 3H) . 0. 09 (s, 3H) . 0. 1 

1 (s, 3H) , 0. 1 4 (s, 3H) . 0. 8 8 
(s, 9H). 0. 91 (s, 9H), 1. 44-1. 

94 (m. 9H), 2. 24 (ddd, J=9. 5. 
6. 6. 1. 9Hz, IH) , 3. 52 (t, J=6. 
2Hz, 2H). 3. 74 (s, 3H). 3. 92- 

4. 0 9 (m. 3H) , 4. 0 7 (s, 2H) , 4. 1 
9-4. 32 (m, IH), 4. 74 (ddd. J = 
6. 8, 5. 1. 1. 9Hz. IH). 6. 84-7. 

0 1 (m, 3 H) , 7 . 2 1-7. 35 (m, 2 H) o 
IR(neat) :3 4 6 8, 2 9 5 3, 2 9 30, 2 
8 9 7, 2 8 5 8, 2 2 3 7, 1 7 5 8. 1 6 0 1, 1 
5 8 9. 1 4 9 7, 1 4 7 3. 1 4 6 3. 1 3 6 1, 1 

2 5 1, 1 2 20, 1 1 1 5. 1 0 7 8, 1 00 7, 9 
7 7, 8 3 8, 7 8 0, 7 5 5, 6 9 2. 6 7 0 cm 
-I 

[0 15 3] (4) (3) r*#yt^l:^i^^fflv^. 

{c^j^^ji (4) tnm^\^xz-^^^''^-'fir^ 

v^-9 i3-:^^an- 1 7, 18, 19. 20-xh7y 
yu- 1 6-7^y 13. 1 4->^xt: Kn-PG 

Fia nux-T^/U 11, 15-fcf'>^(t-y 

»H-NMR (CDC 1 3, 2 0 0MHz) 6 p p m ; 
0. 07(s. 3H), 0. 09(s, 3H), 0. 1 

1 (s. 3H) .0. 1 5 (s. 3H) ,0.88 
(s. 9H). 0. 91 (s. 9H). 1, 40-1. 

7 5 (m. 6H) . 2. 0 2-2. 18 (m, 3 H) . 



2. 30 (ddd, J = 9. 1, 5. 2, 1. 8Hz. 
IH). 3. 52 (t. J = 6. 4Hz. 2H). 3. 
75 (s. 3H), 3. 91-4. 05 (m, 3H).. 
4. 07 (s, 2H), 4. 22-4. 33 (m, 1 
H) , 4, 74 (ddd. J=6. 5. 5. 4, 1. 8 
Hz, IH). 6. 85-6. 99 (m. 3H), 7. 

2 1-7. 35 (m, 2H) o 

IR(neat) :2 9 5 3. 2 9 3 1, 2 8 5 8, 2 
2 3 9. 1 7 6 0, 1 60 1. 1 5 8 9, 1 4 9 7, 1 
4 7 2, 1 4 6 3. 1 3 8 8. 1 3 6 2. 1 2 5 1, 1 

2 1 1, 1 1 4 1. 1 1 1 3. 1 0 7 8, 1 0 4 8, 1 
0 0 7, 9 7 7, 8 3 8, 8 1 3, 7 8 0, 7 5 5, 6 
9 2 c o 

[0 154] (5) (4) T*#fc^^:'&«^i£^^^/^. 
\Z.mmm\ (5) <^I^]^{cLT3-:^^1^-9-7";^=3e 
i/— 9 i3-i5^DD-l 7, 18, 19, 
/U— 1 6-731/ ^i^- 13. 1 4— S^T^t: Ko-PG 
Fia »H-NMR (CDCl 

3. 2 0 0MHz) 6ppm;l. 48-1. 76 
(m. 6H) , 2. 0 7-2. 3 6 (m, 3 H) , 2. 

32 (ddd, J = 9. 9, 6. 4. 1. 8Hz. 1 
H), 3. 53 (t, J = 5. 9Hz, 2H), 3. 7 

3 (s, 3H) , 3. 8 5-4. 18 (m, 3 H) , 

4. 06 (s, 2H), 4. 31-4. 43 (m, 1 
H), 4. 77 (ddd. J = 7. 0, 4. 1, 1. 8 
Hz, IH), 6. 89-7. 03 (m, 3H), 7. 
2 4-7. 3 5 (m. 2 H) o 

IR(neat) :3 4 0 1. 2 9 4 0. 2 8 6 7. 2 
2 4 0, 1 7 5 2. 1 6 00, 1 5 8 8, 1 4 9 6, 1 
44 0, 1 2 9 3. 1 2 4 6, 1 1 74, 1 1 38. 1 
0 8 3. 1 04 5. 8 8 8, 7 5 7, 6 9 3, 5 9 4 
c m"' o 

[0 15 5] (6) (5) TWcib^fe^ffiV^. 
tcHlfjg^Jl (6) ^l^«JCLr 3-;r^ri^-9-'7';*-^ 
v— 9 j3 n 1 7 , 18, 19, 2 0— "Th^/ 
/W— 1 6 - y'oiy ^i^— 13, 14 — i^T^t Ko — PG 
Fi a^^fco 

»H — NMR (CDC 1 3. 2 0 0MHz) 5 p p m ; 
1. 51-1. 75 (m. 6H), 2. 10-2. 29 
(m. 3H) , 2. 34 (ddd, J = 10. 2, 6. 
4, 1. 9Hz, IH), 3. 57 (t. J = 5. 8H 
z, 2H), 3. 86-4. 24 (m, 3H), 4. 0 
7 (s. 2H) . 4. 3 1-4. 4 2 (m. 1 H) , 
4, 78 (ddd, J = 7. 1, 3. 9, 1. 9Hz, 
IH), 6. 89-7. 04 (m, 3H), 7. 24- 
7. 3 8 (m. 2H) o 

IR (neat) :3392, 2942, 2242, 1 
7 3 2, 1 6 0 0. 1 5 8 9, 1 4 9 6, 1 4 5 6, 1 
2 4 6, 1 1 74, 1 1 3 2, 1 0 8 3, 1 0 4 6, 8 
88, 756, 693 cm-*^ 
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[01561 mi&W 1 3 

3-7i-^'^-9-'f^^i^-9 a-y^^- 16.1 
7, 18, 19. 2 0 -^V^yyU— 1 5 - v-^ n^T^ 
^/U- 13. 14 -i^v^t Kn-PGFi a. iSjlU^T* 

(1) ^ffi«?iJl(^ (3) T-#yt 3-;*-=3ei^- 1 6. 1 
7. 18. 19, 2 0— ^>'^yyW— 1 5 — '>^ci^7^ 
^/U-13. 1 4 -v^-r't Kn-PGFi ^ > ^/i^^ 
;^7^>'U 11, 15-t';^ (t /i^ 
-r/U-) (662mg, 1. 06 mm o 1 ) (DT± h 

:=ihyyv(9. 5m 1 ) ^^Stiitry -:^>' (0. 22m 

1 . 2 . 4 7 mm o I ) . JE^it^m ( 8 2 0 m g . 

2. 4 7mmo 1 ) . h y ^7 (5 5 

6 m g, 2. 12mmol) ^*0^. ^iStcr 5 ^rp^jf 

P>tL 6 m^fiS^J ^ y ;«7 yyu;«7 7 D h ^ 7 
— mmmm; n-- : AcOE t = l O : 
1) \CXmmi.S-:t^^-9—y^:t^i^—9 a—yu 
^-16. 17. 18. 19. 2 O-^^'^y/W- 1 5 
-iy^u^y^/U-'l 3, 1 4-v^'r fc Kn-PGFi 
a ;< ^)V:sl:;k^,v 11, 1 5 - ( t -y^^/Wv? 
> f^yl^i/ y yum— -r/U) 655mg {0. 95 mm o 

1) ^m^. 

[0 15 7] »H-NMR (CDC 1 3. 2 0 OMH z) 
5ppm;0. 06 (s, 3H). 0. 08 (s. 3 
H). 0. 09 (s. 3H). 0. 10 (s. 3H), 

0. 89 (s. 18 H). 1. 02-2. 01 (m, 2 
OH) , 2. 21 (ddd. J = 15. 6, 3. 3, 

1. 7Hz. IH), 2. 59-2. 83 (m. 2 
H) . 3. 4 2-3. 6 0 (m. 2 H) , 3. 7 6 

(s, 3H). 4. 08 (s, 2H). 4. 13-4. 

2 9 (m, IH) . 4. 17 (dd. J = 5. 3. 1. 
6Hz. IH), 4. 35-4. 46 (m. lH)o 
IR(neat) :2 9 2 9, 2 8 5 7. 2 2 3 1. 1 

7 6 0. 1 4 7 2. 1 4 6 3. 1 3 8 7. 1 3 6 1. 1 
2 5 5. 1 208. 1 1 4 1, 1 0 8 8. 1 006, 9 
40. 886, 838, 777, 672 cm'^o 

[0158] (2) (1) x*m:-\\L^m^m\i^nm\\ 

O (5) <>:l^«t;iUT3-:^=35.-y--9-T';^^'>-9 a 
-^D^-ie. 17. 18. 19. 20-^>^t$'//W 
-15 -v^^ n^T'^/W- 13, 1 4-v^x t Ka-P 
G F I a > ^>'>^;^T"/U^#fc:o 
'H-NMR (CDC 1 3, 3 0 0MHz) 6ppm; 
1. 2 0- 1. 9 2 (m, 20H) . 2. 35 (dd 
d, J = 16. 0, 2. 6. l. OHz. IH), 2. 
71-2. 87 (m. 2H) , 3. 46-3. 62 
(m. 2H) . 3. 7 6 (s, 3 H) . 4, 0 9 (s. 
2H) . 4. 23 (dd. J=5. 4. 1. 9Hz. 1 
H). 4. 31 (ddd, J = 8. 5. 6. 0. 2. 6 



Hz. IH) . 4. 4 2-4. 4 9 (m. 1 H) o 

IR(neat) :3 4 0 2. 2 9 2 2. 2 8 5 7. 2 
2 3 3. 1 7 5 6, 1 4 4 0. 1 2 7 8, 1 2 1 7. 1 
138. 1017, 706. 597 cm-»o 

[0 15 91 (3) (2) 'Qm^\\:.^^^m\^mmm\ 

(O (6) tmmc\.XZ-:t^'^-9-^:;^^i^-9 a 
-:^n^-16, 17. 18. 19. 20-'<i^i?y/V 
-1 5 - >^ n^df^v'/U- 1 3, 1 4-v^v^t Ko-P 
GFia ^#fCo 

>H-NMR (CDC 1 3, 3 0 0MHz) 6ppm; ' 
1. 15-1. 9 5 (m, 2 0H) . 2. 3 6 (d d 
d. J = 16. 1, 2. 7, 1. OHz, IH), 2. 
76 (ddd. J = ll. 6. 6. 0, 2. OHz, 1 
H), 2. 83 (ddd. J = 16. 1. 8. 8. 5. 
6Hz. IH). 3. 51-3. 68 (m. 2H). 
4. 04 (d. J = 16. 6Hz. IH). 4. 14 
(d. J = 16. 6Hz. IH) . 4. 28 (dd. J 
= 5. 4. 2. OHz. IH) . 4. 31 (ddd. J 
= 8. 8. 6. 0. 2. 7Hz, IH). 4. 43- 
4. 5 0 (m, 1 H) o 

IR(neat) :33 9 2, 2 9 2 8, 28 58, 2 
2 3 7, 1 7 3 2, 1 4 4 5, 1 2 1 9, 1 1 3 3, 1- 
049, 757. 668 c m'* o 
[0160] mS^m 1 4 

3-^^1^-9-7^;^-^^'- 9 i3->^n^-l 6. 1 
7. 18. 19. 20 — <V^y/U-l 5-v'^D^dE^ 
S/'/W'-13. 1 4 -i^^r'fc Kn-PGFi a> 3 
i^-9-y^:^^v'-9a-:/^^-l 6. 17, 18, 
19. 20 — OiJ^yyU- 1 5 - v-iJ^ t2^^^^;\^- 1 
3. 1 4-v?xt Kd-PGFi ai6X.U;^'^jVzr.:^r- 

( 1 ) mmm 3 3 xntLi\:^9^^my^^-mmm \3<r> 

(1) 3-;r^if-9-7^^^V-9 i3 

-::^n^-16, 17. 18. 19. 2 0-^>'^y/W' 
— 1 5 —i^i^ □^:^ri//^- 13. 1 4 - v^T^fc: Kn-P 
GFia ^^/^^;^'7^/U 11, 1 5 - 1';:^ (t-^ 

-y^^^-^^i^-g a-^D^- 1 6, 17, 18, 19, 

2 0-^>'^yyU-l 5 - v-^ n^:^r >/^- 1 3. 14 
--:^-r fc Kn-PGFi a f^/UJijXT"/^ 11, 1 
5 - fc:';^ ( t ^/Ui^y x/u) 

[0 16 1] 3-;^^i^-9— 7^7h^v'-9 i3-yD^ 
-16. 17, 18. 19, 2 0-^>^//U- 1 5- 
v^^ n^ar'>/U- 13, 14 -v^r't: Ko-PGFi a 
;^ J-ji^zn^^jU 11, 1 5 - fc:'';^ ( t - >^^/Wv^^ 

»H-NMR (CDC13, 2OOMH2) 6ppm; 
0. 11 (s. 3H). 0. 12(s. 3H), 0. 1 

3 (s. 3H). 0. 14 (s. 3H). 0: 67- 
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1. 9 6 (m, 17H) . 0. 9 1 (s. 9 H) , 0. 
9 4 (s. 9H) , 2. 10-«2. 4 2 (m. 4 H) . 
3. 52-3. 62 (m, 2H). 3. 80 (s, 3 
H) , 3. 9 5-4. 18 (m, 2 H) , 4. 12 
(s, 2H) , 4. 2 3-4. 3 3 (m, 1 H) « 
IR (neat) :2930, 2856. 2232. 1 

7 6 1, 1 4 7 2, 1 4 6 3, 1 4 5 1. 1 36 2. 1 
2 5 4, 1 2 0 7, 1 1 4 2, 1 1 0 4, 1 0 7 3. 1 
006, 899. 838, 778. 671 cm-^o 

[0 16 2] 3-;^•=^•t^-9-^:^^=^^v^-9 a-yn-=e 

-16. 17. 18. 19, 2 o-^:^^y/u- 1 5- 

d-^^v-zw- 13. 1 4-v^-rt: Kn-PGFi 
11, 1 5 - fcf^ ( t - >^f^/U'V^7« 

^H-NMR (CDC 1 3, 2 0 0MHz) 6ppm; 

0. 08 (s, 3H). 0. 11 (s. 3H). 0. 1 

2 (s. 3H). 0. 13 (s. 3H). 0. 78- 

1. 9 6 (m. 18H) . 0. 9 1 (s, 9 H) . 0. 
92 (s, 9H) . 2. 24 (ddd, J = 15. 7, 
3. 2, 1. 5Hz. IH). 2. 63 — 2. 84 

(m. 2H). 3. 56 (dt. J = l. 3, 6. 4H 
z. 2H), 3. 78 (s. 3H). 4. 06-4. 1 

8 (m. IH) . 4. 11 (s. 2H) , 4. 2 6 (d 
dd. J = 8. 6, 6. 5. 3. 3Hz, IH). 4. 

3 8-4. 4 9 (m. IH) o 

IR(neat) :2 9 2 9. 2 8 5 6. 2 2 3 2. 1 

7 6 0, 1 4 7 3. 1 4 6 3. 1 3 8 8. 1 3 6 1, 1 
2 5 5. 1 2 0 9, 1 1 4 2, 1 1 0 4. 1 00 7, 9 
40. 887. 838, 778, 670 cm-*o 

[0163] (2) ii) x^mcit^!^^m\^^mmmi 

<D (5) tW\m\C\^X3-:t^'^-9-y':t^i^-9 $ 
-:/ci^-16. 17. 18. 19, 20-^>^ y^i^ 
-1 5 -v'i^ n^:^^^/^— 1 3. 1 4-v^xfc: Kn-P 
GFia j^^jl'zr.^y^Jl^. J:t;^3 9 -7^ 
;^-=^r'>-9 a-yn^- 1 6, 17, 18, 19, 20 
-^V^yyU- 1 5 —iy^ 13. 1 4 -v^ 

[0 164] 3-^^^-9-y^y^^^>~9 ^-y^'e 
-16. 17. 18, 19. 2 O-^V^J'/ZU-l 5- 
i^^ — 13, 14 — v^-r t Kn-PGFi a 

»H-NMR (CDCI3, 3 00MHz) 6 p p m ; 
0. 95-1. 92 (m, 17 H). 2. 20-2. 4 

8 (m. 4H) , 3. 4 7-3. 6 2 (m, 2 H) . 
3. 77 (s, 3H), 3. 99 (q, J = 7. 3H 
z, IH), 4. 09 (s. 2H), 4. 13-4. 1 
8 (m, IH) . 4, 3 3-4. 4 3 (m, 1 H) « 
IR(neat) :3 4 0 1. 2 9 2 8. 2 8 5 4. 2 
2 34. 1 7 5 5. 1 64 3. 1 4 5 0. 1 38 5. 1 
2 7 7. 1 2 1 6. 1 1 3 9. 1 0 84. 1 0 1 3. 8 



93. 757. 706, 580 cm'^o 
[0 165] 3-:^=^1/*-9-T^;^:^r'>-9 o-yn^ 
-16. 17, 18, 19, 2 0-^>^i?yyU- 1 5- 
iy^a^:^iyju- 13.1 4-i^xt: Ko-PGFi jS 

^H-NMR (CDCI3, 2 0 0MHz) 5ppm; 
0. 7 8-2. 0 6 (m, 1 8 H) . 2. 35 (d d 
d, J = 16. 0. 2. 8, 1. IHz, 1 H) , 2. 

7 0-2. 8 7 (m. 1 H) . 2. 82 (ddd, J = 
16. 1, 8, 7. 5. 7Hz, IH) . 3. 48- 
3. 6 2 (m, 2H) , 3. 7 6 (s, 3H) . 4. 0 
9 (s, 2H), 4. 16 (dd, J = 6. 0, 2. 0 
Hz. IH). 4. 31 (ddd. J = 8. 6. 6. 

3. 3. OHz, IH). 4. 43-4. 49 (m. 1 
H) o 

IR(neat) :3401. 2928. 2854, 2 

2 3 5, 1 7 5 5. 1 4 50, 1 3 8 5, 1 2 6 5, 1 

2 1 7, 1 1 3 8, 1 0 8 2, 1 0 1 2. 8 9 3. 7 5 

6. 7 0 6 c m-^ o 

[0166] (3) (2) x-mcit^i^^m^^^mmmi 

(D ie) i:I5]»{CLT3-:e•=^i^-9-7':^•^v'-9 i3 
— 16. 17. 18. 19, 20-^>'^//U 

-1 5-v'^a^^v^/U- 13, 1 4-v^xb Kc-P 
GFia. *3<ttJ«3-:^=^i^- 9-7^:^^^i^-9 ct-y 
n^-16, 17, 18, 19, 2 0-XV^//u-l 
5--y^ uy^^iy/l^- 13, 1 A-iy'f^ Kn-PGF 

[0 16 7] 3-x^:3^-i^-9-T':^^^y-9 i3->^n^ 
-16. 17, 18. 19. 2 O-^V-^J'/zU- 1 5- 
>^ u^:ir y/U- 13, 14 — v^-r t Kn — PGFi a 
>H-NMR (CDCI3. 300MHz) 6 p p m ; 
0. 75-1. 93 (m. 17 H). 2. 20-2, 4 

8 (m. 4H) . 3. 5 0-3. 7 0 (m. 2 H) , 
3. 98 (q. J = 7. 6Hz. IH), 4. 10 

(s. 2H) . 4. 18 (dd, J=6. 0. 1. 5H 
z. IH) . 4. 3 0-4. 4 5 (m. 1 H) « 
IR (neat) :3400. 2929, 2855. 2 
2 3 6, 1 7 3 3, 1 4 5 0, 1 2 4 3, 1 1 3 5, 1 
047, 1010, 894. 758. 668 cm-*o 

[0 16 8] 3-7r"^ri^-9-7^:^=^v'-9 a-:/c2^ 
-16. 17, 18. 19. 2 0— <>'^y>'U-l 5- 

u^^iy/U- 13. 1 4 -v^T^t Ko -PGFi a 
»H-NMR (CDCI3. 3 0 0MHz) 6ppm; 
0. 9 6-1. 9 6 (m. 1 8 H) . 2. 36 (d d 
d, J = 16. 1. 2. 8. 1. IHz. IH) . 2. 
71-2. 83 (m. IH) , 2. 83 (ddd, J = 
16. 1, 8. 6, 5. 7Hz, 1 H) , 3. 51- 
3. 69 (m, 2H) , 4. 04 (d. J = 16. 6H 
z. IH). 4. 14 (d. J = 16. 6Hz. 1 
H). 4. 21 (dd. J = 6. 1, 2. IHz. 1 



(34) 



4^M^7-2 8 5 9 2 9' 



H). 4. 32 (ddd, J=8. 6, 5. 9. 2. 8 
Hz. IH) . 4. 4 4-4. 5 0 (m, 1 H) o 
IR (neat) :3401, 2928, 2855, 2 

2 3 7, 1 7 3 2. 1 4 5 1. 1 2 1 8, 1 1 3 2, 1 
082. 1011, 893, 757. 667 cm-^o 

10 16 9] mmm i 5 

3 9 -'f:^^iy- 9 a -^n^- 19.20 
-v^/yi^— 1 e-=^^/i^- 13, 1 4-v^7^t: Kn — P 
GFia. ioXXf^^/i-^:^y'/i-i^<Dm^ 

(1) mmmscD (3) v'^tiit^m^m\i^mmmi 3 

<0 (1) tmm\ZLX3-:t^'V'-9-y':t^^y-9 a 
-ynz^— 19, 2 0-v^y/U- 1 6-^^/1^- 1 3. 

1 4 -v^T^t Kcr-PGFi a p< 1 

1 . 1 5 - tr;^ ( t - v^p« y /u^n— f"/u) 

iH-NMR (CDC 13. 3 0 0MHz) 6 p p m ; 
0. 06 (s. 3H). 0. 08 (s. 3H). 0. 0 
9 (s. 3H). 0. 11 (s. 3H), 0. 84- 
0. 9 4 (m. 6H) . 0. 8 9 (s. 1 8 H) . 1. 
20-1. 80 (m. 12 H). 2. 22 (ddd, J 
= 15. 6. 3. 2, 1. 7Hz, IH). 2. 64- 

2. 7 7 (m. 2H) , 3. 4 6-3. 6 1 (m, 2 
H). 3. 76 (s, 3H), 4. 08 (s. 2H), 
4. 22 (ddd, J = 8. 4, 6. 4, 3. 3Hz. 
IH) . 4. 3 4-4. 4 3 (m. 2H) o 
IR(neat) :2957, 2931. 2858, 2 

2 3 1, 1 7 6 1, 1 4 6 3. 1 3 6 2, 1 2 5 5. 1 

2 0 9. 1 1 4 2. 1 0 7 7. 1 0 0 7, 9 4 0. 8 8 
9.838.778.672 cm-»o 

[01701 (2) (1) x-miti[:^mi:m\^^mmm i 

CO (5) tmm\:i\^X3-:!t^^-9-'r:t^i^-9 a 
— Zfx3^- 19, 2 0 -v^y /I— 1 6 1 3. 

1 4-v?7^fc Kd-PGFi a ^ ^/^^;^'7'>'U^# 

it. 

»H-NMR (CDC13. 3OOMH2) 6ppm; 

0. 93 (t, J = 7. 3Hz. 3H). 0. 94 
(t. J = 7. 3Hz. 3H), 1. 26-1. 91 
(m, 12 H). 2. 35 (ddd, J = 16. 1. 

2. 7. 1. IHz, IH), 2. 72-2. 82 
(m. IH). 2, 80 (ddd. J = 16. 1. 8. 

7. 5. 6Hz. IH) . 3. 4 4-3. 6 2 (m, 2 

H). 3. 76 (s. 3H), 4. 09 (s, 2H). 

4. 31 (ddd, J=8. 7. 5. 9. 2. 7Hz, 

IH) . 4. 42 (dd, J=4. 5. 1. 9. 1 

H) . 4. 4 3-4. 4 9 (m, 1 H) o 

IR(neat) :3 4 3 0. 2 9 5 9. 2 9 3 6, 2 

8 7 5, 2 2 34. 1 7 5 6. 1 4 60. 1 4 3 9. 1 

3 8 0, 1 2 7 5, 1 2 1 7. 1 1 3 9. 1 0 8 0. 1 
021, 707, 594 cm'^o 

10 17 11 (3) (2) xmtiit^^^m\^^mmmi 



<0 (6) tmm\Cl.X. 3-;r=^i^-9-7':^=¥v'-9 
a-:/n^- 19.2 0-v^/yU- 1 6 1 
3, 1 4->?-7'fc Kn-PGFi a^^fco 
^H-NMR (CDCI3. 3 0 0MHz) 6ppm; 
0. 93 (t, J = 7. 4Hz. 3H) , 0. 94 
(t, J = 7. 4Hz, 3H), 1. 25-1. 95 
(m. 12 H). 2. 36 (ddd. J = 16. 1, 

2. 8, 1. OHz. IH), 2. 71-2. 81 
(m. IH). 2. 82 (ddd, J = 16. 1. 8. 

7, 5. 7Hz. IH). 3. 45-3. 69 (m. 2 
H). 4. 05 (d, J = 16. 7Hz, IH). 4. 
14 (d, J = 16. 7Hz. IH) , 4. 31 (dd 
d. J=8. 7. 6. 1. 2. 8Hz, 1 H) . 4. 4 
3-4. 4 9 (m. 2H) o 

IR(neat) :3 4 0 2. 2 9 6 1. 2 9 3 6. 2 
8 7 5. 2 2 3 6. 1 7 3 5, 1 4 6 0. 1 4 3 2. 1 
3 7 8. 1 24 2, 1 1 34. 1 0 1 9, 6 7 7 cm 

-1 

o 

[01721 1 6 

3— ::^-^i^-9-■r:^•^->— 9-:7yU>^n-l 6, 1 
7, 18. 19. 2 0— 1 5-v^^^n^:/ 
^7V-13. 1 4-v^xfc Kn-PGFi a. :fei:t/p< 

(1) mmmi(o (3) xmz 3-:*-^fi^-i e, i 

7. 18. 19, 20 — <>^^ 5-iyi^u^rf 
^/1^-13, 1 4-v^7^fc: Kn-PGFi a ^ ^/U^ 
y^r-Jl^ 11, 1 5 - If -X ( t -Z/'^JVi^:^ ^/Ut^ y /U 
HL^-T^jU) (2 8 0mg. 0. 4 4 8mmo 1 ) CDJS^t; 

(8. 9 6ml) ^—7 sx:iiCxmwT. 

t^j^^yur ^ /1^/^>^r— h:7n y k (dast) 

(0, 5 9 2ml. 4. 4 8 mm o 1 ) ^JtlDX-^^a^T* 

jS; n ^^^l^ :mm^^^^=l 0:1) {ClTltSJL 

3-:^-=^i^-9— 9 — 1 6. 1 
7. 18. 19, 20 — 5—>^^^:f 
^yU-13, 1 4 -i/T't Kcr-PGFi a 7« ^/^^ 

;^-ry^ 11. 15-tf;^ ( t — >^^/uv^p<^>'Uv'y 
31— r/u) (261mg, 0. 41 6mmo 1 ) 

[0 17 31 ^H-NMR (CDC 1 3. 2 0 OMH z) 
6ppm;0. 08 (s, 6H), 0. 10 (s. 6 
H) . O. 89 (s, 18H) . 1. 00-2. 65 

(m. 2 3H) , 3. 3 7 — 3. 6 5 (m. 2 H) , 

3. 76 (s. 3H). 4. 01-4. 22 (m. 1 
H), 4. 08 (s, 2H), 4. 17 (dd, J = 
5. 2. 1. 5Hz. IH). 4. 70-4. 80 

(m. 1/2H) . 4. 9 7-5. 0 6 (m. 1/2 
H) o 



(35) 
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IR(neat) :2 9 3 0, 2 8 5 8. 2 2 3 2. 1 

7 6 1. 1 4 6 3. 1 3 8 5. 1 3 6 1. 1 2 5 2, 1 

2 0 6. 1 1 4 1. 1 0 84. 1 00 7. 8 8 5, 8 3 

8, 778, 670 cm-^o 

[0174] (2) (I) x-m:iit^^^m\^^mm^\i 

(D (5) tmm\Z\^X3-^^'t-9-v':t^i^—9 — 
y/i^:txj--l e, 17, 18. 19. 2 0-^>^yyu 
-1 5-iyi^x2^z^^/U-l 3. 1 4-C^T^t Kn-P 
G F I a y x/U iit-^^ 8 ) i:mZo 

^H-NMR (CDC 13, 3 0 0MHz) 6 p p m ; 
1. 16-2. 06 (m, 21 H), 2. 25-2. 5 

3 (m. IH). 2. 60 (ddd. J = ll. 3. 
6. 8. 1. 9Hz. IH). 3. 48-3. 60 

(m. 2H) . 3. 7 6 (s, 3 H) . 4. 0 8 (s, 
2H), 4. 14-4. 25 (m. IH). 4. 22 
(dd. J = 5. 3. 1. 9Hz, IH). 4. 83- 

4. 8 9 (m. 1/2H) , 5. 0 1-5. 0 7 (m, 
1/2H) o 

IR(neat) :3400. 2927. 2859. 2 

2 3 2, 1 7 5 6. 1 44 1. 1 2 84, 1 2 1 3, 1 

138, 1045, 706 cm-^« 

[0 175] (3) (2) xmtiit^^^m\^^mmmi 

O (6) tmm^Z\^X3-:t^'^-9—f:^^i^—9-^ 
16, 17, 18. 19, 2 0-^>^y/\^ 
- 1 a^y'^/U- 13, 1 4-v^xfc: Ko-P 

G F 1 a ^"^tio 

>H-NMR (CDC 1 3, 3 0 0MHz) 6ppm; 
1. 15-2. 06 (m. 21 H), 2. 27-2. 5 

4 (m. IH) . 2. 60 (ddd. J = ll. 2, 

6. 7, 2. OHz. IH), 3. 52-3. 68 
(m. 2H). 4. 05 (d, J = 16. 6Hz, 1 

H). 4. 13 (d. J = 16. 6Hz. IH). 4. 
15-4. 27 (m, IH) , 4. 27 (dd. J = 

5. 3. 2. OHz, IH). 4. 84-4. 89 
(m, 1/2 H) . 5. 0 1-5. 0 7 (m, 1/2 

H) o 

IR (KBr) :3 3 9 9. 2 9 2 8. 2 8 5 7. 2 2 

3 6. 1 7 6 1, 1 4 3 5, 1 3 8 2, 1 3 5 3. 1 2 
7 6. 1 2 1 6. 1 1 3 4. 1 0 8 4, 9 9 2, 9 4 
3, 911. 851. 811. 68.1, 568 c 

[01761 mmm 1 7 

3-:^^1^-9-7^^:?rv^-9-7/U;*'n- 1 6, 1 

7. 18, 19, 2 0-^>^ S-i^^x^^^^r 
WU- 13, 1 4 - v^T^t Kn-PGFi a. ^XXJ^^ 

(1) mmm3(o (3) xnitit'^m^m^^^mmmi e 

CO (1) tl^l^lCUr. 3-;^=^i^-9-f=^;^^>'-9 
~y/U:tci-ie, 17. 18. 19, 20-^>'^5^y 
/U- 1 S—iy^xs^^i^ju-- 13. 1 4-i^xl: Ka — 



PGFia p« 11, 15 — tr>^(t — 

^H-NMR (CDCI3. 2 00MHz) 5ppm; 
0. 09 (s. 3H). 0. 10(s, 3H), 0. 1 

1 (s, 3H). 0. 12 (s. 3H), 0. 65- 

2. 01 (m, 19H) , 0. 90 (s, 9 H) , 0. 
91 (s, 9H). 2. 18-2. 66 (m. 2H). 

3. 55 (t. J = 6. 3Hz. 2H), 3. 78 
(s. 3H) . 4. 0 4-4. 21 (m. 2 H) , 4. 

10 (s, 2H), 4. 73-4. 82 (m. 1/2 
H) . 4. 9 9-5. 0 8 (m, 1 / 2 H) o 
IR(neat) :2 9 3 0, 2 8 5 7, 2 2 3 3, 1 
7 6 1, 1 4 7 3. 1 4 6 3, 1 4 5 1, 1 3 8 6, 1 

3 6 2, 1 2 5 2, 1 2 06, 1 1 4 1, 1 1 04. 1 
061, 1007, 962. 928. 898. 838. 

7 7 8.6 7 0 cm-» o 

[0177] (2) (1) -c'^itit^^^mv^mmm i 

CO (5) tmm^l^X. 3-yt^^~9-y'^^iy-9 
-y/\y:^u-l6, 17. 18, 19. 2 0-^>^y 
/u- 1 5-->^ a-^df^v'/u- 13, 1 4 -v?-r fc Kd- 
PGFi a ^'f-/l^^y>y'/l-^ntio 
^H-NMR (CDCla, 3 00MHz) 6ppm; 
0. 65-2. 06 (m. 19 H). 2. 25-2. 6 

6 (m. 2H) . 3. 4 0-3. 7 0 (m, 2 H) , 
3. 76 (s. 3H), 3. 98 — 4. 25 (m, 2 
H), 4. 08 (s, 2H), 4. 80 — 4. 89 

(m, 1/2H) . 5. 0 0-5. 0 8 (m, 1/2 
H) o 

IR(neat) :3 3 6 9. 2 9 6 1. 2 9 3 4. 2 

8 5 7, 2 23 7, 1 7 5 5, 1 74 8, 1 4 4 1. 1 

4 0 2, 1 3 4 3, 1 2 9 7. 1 2 1 2. 1 1 4 5. 1 
0 8 6, 1 0 5 9. 1 0 1 1. 9 9 5. 9 5 5. 9 3 
7, 9 0 9. 8 9 2. 8 1 0. 704. 5 7 8 c 

[0178] (3) (2) xmzit^^^m^\ mmm 

160 (6) (bl^l^lCLr. S-^t^'^-S-'f^^i^- 
9-7yU^n-l6, 17, 18. 19, 2 0—^1^^ 
J fV- 1 5 -v^iJ^ u^df^i^/U- 13.1 4-v^7^t Kd 
-PGFi a^#fCo 

»H-NMR (CDCI3, 3 00MHz) 5 p p m ; 
0. 75-2. 10 (m. 19 H), 2. 26-2. 5 

7 (m, IH), 2. 61 (ddd, J = ll. 4, 
6. 9, 1. 9Hz, IH), 3. 45-3. 75 

(m. 2H) , 3. 9 7-4. 3 3 (m, 1 H) , 4. 
06 (d, J = 16. 7Hz. IH) . 4. 14 (d, 
J = 16. 7Hz, IH), 4. 20 (dd. J=6. 
0. 1. 9Hz. IH), 4. 82-4. 92 (m. 1 
/2H), 5. 00-5, 12 (m, 1/2 H)o 
IR(neat) :3 3 5 0, 2 9 3 9. 2 8 5 5, 2 

2 34. 1 7 6 2. 1 7 2 2. 1 4 3 6, 1 3 84. 1 
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34 4, 1 2 94, 1 2 5 1, 1 2 2 0. 1 1 3 8. 1 
0 8 5, 1 0 5 8, 1 0 1 2, 9 5 5. 9 4 3. 9 1 
1. 837, 684. 5 72cm-ia 

[0179] mmm i s 

3-;^^if-9-7^:^=^v^-9-y/U;^D- 19. 2 0 
-v^yyU- 1 6-:3if^/U- 13, 1 4-v^7^t: Kn-P 

(1) mmm5(D o) x^mcit^f^^m\^^mmmi e 

CO (1) irlsll^dLT. 3-;?^:^-t^- 9— r:t-^v'-9 
-:7yU;^a- 1 9, 2 O-v^/v'U- 1 6 -^^i'^- 1 
3. 1 4-v^7'fc Ka-PGFi a 7< ^/^3i>^7^/u i 
1 . 1 5 - 1*;:^ ( t -:/^/Uv^;?< ^yW'> y /u^i— r/u) 

»H-NMR (CDC 13. 2 0 0MHz) 6 p p m ; 

0. 07 (s. 3H). 0. 08 (s, 3H), 0. 0, 
9 (s. 3H), 0. 11 (s. 3H). 0. 76- 

1 . 0 1 (m, 6 H) , 0 . 8 9 ( s , 1 8 H) . 1 . 
15-1. 99 (m. 13 H). 2. 15-2. 65 

(m, 2H). 3. 54 (t, J = 6. 3Hz. 2 
H), 3. 76 (s. 3H), 4. 03-4. 18 

(m, IH) . 4. 0 8 (s. 2H) , 4. 3 3-4. 
4 4 (m. IH) . 4. 7 2-4. 8 0 (m. 1/2 
H) , 4. 9 7-5. 0 6 (m, 1/2H) o 
IR (neat) :2956. 2932, 2859. 2 
2 3 3, 1 7 6 1. 1 4 6 3, 1 3 8 5. 1 3 6 2, 1 
2 5 3. 1 2 0 7, 1 1 4 2, 1 0 74, 1 0 0 7. 9 
39, 839, 778, 671 cm-*c 

[0180] (2) (1) -e^fcfb'&ife^fflv^^iS^iji 

CD (5) <i:I^1^{:iL-C. 3 -y^^l^- 9 -f':t^iy- 9 
— 19, 2 0— v^y/U— 1 6 — ai^/U— 1 

3. 1 4 -v^T^t Kni-PGFi a 7« ^/W'Jij^-f-y^ 

^H-NMR (CDC 1 3. 3 0 0MHz) 6 p p m ; 



0. 93 (t, J=7. 3H"z. 3H) , 0. 94 
(t. J = 7. 3Hz. 3H), 1. 22-2. 07 
(m, 13H) . 2, 2 7-2. 5 1 (m, 1 H) , 

2. 60 (ddd, J = ll. 5. 6. 8. 1. 9H 
z, IH). 3. 48-3. 61 (m. 2H). 3. 7 
6 (s. 3H). 4. 08 (s, 2H), 4. 14- 
4. 23 (m. IH), 4. 42 (dd, J=4. 5, 

1. 9Hz, IH), 4. 83-4. 89 (m. 1/2 
H) . 5. 0 1-5. 0 7 (m, 1/2 H) « 
IR(neat) :34 0 3. 2 9 6 0, 2 9 3 7, 2 

8 7 5, 2 2 3 3. 1 7 5 6, 1 4 6 1. 1 4 4 0. 1 
3 8 1. 1 3 5 0, 1 2 8 2, 1 2 1 7. 1 1 3 9. 1 
085, 1023. 707 cm-»o 

10181] (3) (2) x*mtit^m^m\^\ mmm 

160 (6) tmm\Z\^X. 3-;d-:^i^-9-x^^v^- 

9 — >^/^:^^cr— 19. 2 0 -i^/yu— 1 6 — aif^/U— 1 

3, 1 4-i^7'l:: Ko-PGFi a^^ySio 
^H-NMR (CDC 1 3, 3 0 0MHz) 6 p p m ; 
0. 93 (t. J = 7. 3Hz, 3H). 0. 94 

(t, J = 7. 3Hz, 3H), 1. 04-2. 05 
(m, 13H) , 2. 2 7-2. 5 3 (m, 1 H) , 

2. 60 (ddd. J = 11. 4. 6. 7, 2. OH 
z. IH). 3. 49-3. 68 (m. 2H), 4. 0 
5 (d. J = 16. 6Hz, IH) . 4. 13 (d. J 
= 16. 6Hz, IH), 4. 15-4. 24 (m, 1 
H). 4. 45 (dd, J=4. 4, 2. OHz. 1 
H), 4. 83-4. 89 (m, 1/2 H), 5. 01 
-5. 0 7 (m. 1/2 H) o 

IR(neat) :3 3 8 0. 2 9 6 1. 2 9 3 7. 2 
876. 2235. 173 5, 1461, 1383. 1 
34 9. 1 2 3 1. 1 1 3 3. 1 0 2 3. 6 8 1 cm 



(72)^p^# ea^m ^ (72)^w# /J^i^ ast 

m^«^Sa!Kaffl3TB24Sl^ :klEm 



